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PREFACE  TO  THE  FIFTH  EDITION 

The  collection  of  Mathematical  Tables,  originally 
published  in  the  Handbook  of  Chemistry  and  Physics, 
was  intended  to  provide  tables  of  logarithms,  trigono- 
metric functions,  numerical  constants  and  other 
mathematical  formulae  and  equations  adequate  for 
the  ordinary  computations  of  chemistry  and  physics. 

Many  cases  arise,  however,  in  which  these  tables 
alone  are  in  use  and  the  increasing  size  of  the  succes- 
sive editions  of  the  Handbook  have  made  it  evident 
that  the  publication  of  the  mathematical  section  as  a 
separate  book  would  be  desirable. 

The  collection  thus  becomes  available  as  a  con- 
venient set  of  tables  for  general  computation  or  for  use 
by  students  of  mathematics. 

In  response  to  the  extended  use  of  these  tables,  they 
have  been  revised  and  enlarged  and  the  present  collec- 
tion, as  now  presented,  wiU  be  found  identical  with  the 
mathematical  section  of  the  twenty-first  edition  of  the 
Handbook  of  Chemistry  and  Physics. 

The  numerical  table  has  been  divided  into  two  parts, 
the  first  of  which  gives  the  reciprocals  and  the  circum- 
ference and  area  of  circles  to  seven  significant  figures. 
The  second  section  is  devoted  wholly  to  squares,  cubes 
and  roots,  also  given  to  seven  significant  figures.  It 
is  thus  possible  to  give  a  much  more  complete  and 
satisfactory  table  of  these  important  values. 

The  following  material  has  been  added : 
Haversines  (table) 
Statistics  (formulae) 


PREFACE 

The  Number  of  Each  Day  of  the  Year 
Binomial  Coefficients 
Factorials,  Exact  Values  and  Reciprocals 
Collection  of  Physical  Constants. 
In  addition  to  suggestions  from  a  large  number  of  users  of 
the  book,  we  wish  to  acknowledge  the  valuable  collaboration 
of  the  following  persons: 

Albert  A.  Bennett,  Brown  University 

W.  Bruce  Ross,  McGill  University 

B.  H.  Brown,  Dartmouth  College 

James  W.  Glover,  University  of  Michigan 

D.  A.  Hill,  The  Ohio  Public  Service  Company. 

CHEMICAL  RUBBER  PUBLISHING    COMPANY 

Cleveland,  Ohio 
March  20,  1936 


PREFACE  TO  THE  SIXTH  EDITION 

The  Sixth  Edition  of  the  Mathematical  Tables  v/ill  be  found 
identical  with  the  mathematical  section  of  the  Twenty-Third 
Edition  of  the  Handbook  of  Chemistry  and  Physics. 

A  three  page  table  of  elliptic  integrals  has  been  added 
together  with  several  pages  of  material  on  hyperbolic  and 
elliptic  functions. 

Some  minor  changes  due  to  a  careful  recomputation  have 
been  made  in  the  eighth  and  ninth  significant  figures  in  certain 
values  in  the  interest  tables. 

Only  two  serious  numerical  errors  have  been  discovered  since 
the  printing  of  the  Fifth  Edition.  These  are  being  corrected 
together  with  certain  others  of  less  importance. 

CHEMICAL  RUBBER  PUBLISHING    COMPANY 

Cleveland,  Ohio 
June  23,  1938 
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USE  OF  MATHEMATICAL  TABLES 

For  a  complete  discussion  of  the  principles  and  use  of  mathe- 
matical tables,  textbooks  on  the  subject  should  be  consulted. 
The  following  brief  statements  are  intended  to  give  only  suffi- 
cient information  to  make  possible  the  inteUigent  use  of  the 
tables,  omitting  for  the  most  part  any  attempt  at  treating  the 
theory  and  principles. 

Exponential  Method  of  Expressing  Numbers — For  conveni- 
ence in  writing  and  manipulation,  numbers  are  often  expressed 
as  factors  of  appropriate  powers  of  10.  The  following  examples 
will  illustrate: 

2,380,000,000.  may  be  written     2.38  X  10^ 
238.  may  be  written     2.38  X  10^ 

.238  may  be  written     2.38  X  lO'^ 

.000000238        may  be  written     2.38  X  10"'' 

Logarithms — The  logarithm  of  a  number  is  the  exponent  of 
that  power  to  which  another  number,  the  base,  must  be  raised 
to  give  the  number  first  named.  Any  positive  number  greater 
than  1  might  serve  as  a  base.  Two  have  been  selected,  yield- 
ing two  systems  of  logarithms.  One  base,  2.718  ....  usually 
indicated  by  the  letter  e,  gives  rise  to  a  system  of  logarithms 
convenient  in  higher  mathematics.  These  are  called  natural, 
Napierian,  or  hyperbolic  logarithms.  Reference  will  be  made 
to  their  use  in  a  subsequent  paragraph. 

The  other  base  used  is  10,  giving  logarithms  particularly 
adapted  to  use  in  computation,  called  common  or  Briggian 
logarithms.  Tables  of  logarithms  given  without  designation 
are  invariably  of  this  latter  type. 

Since  most  numbers  are  incommensurable  powers  of  ten,  a 
common  logarithm,  in  general,  consists  of  an  integer  which 
is  called  the  characteristic  and  an  endless  decimal,  the  mantissa. 

It  is  to  be  observed  that  the  common  logarithms  of  all  num- 
bers expressed  by  the  same  figures  in  the  same  order  with  the 
decimal  point  in  different  positions  have  different  character- 
istics but  the  same  mantissa.  To  illustrate: — if  the  decimal 
point  stand  after  the  first  figure  of  a  number,  counting  from 
the  left,  the  characteristic  is  0;  if  after  two  figures,  it  is  1;  if  after 
three  figures,  it  is  2,  and  so  forth.  If  the  decimal  point  stand 
before  the  first  significant  figure  the  characteristic  is  —  1 ,  usually 
written  1;  if  there  is  one  zero  between  the  decimal  point  and  the 
first  significant  figure  it  is  2  and  so  on.  For  example:  log  256  = 
2.40824,  log  2.56  =  0.40824,  log  0.256  =1.40824,  log  0.00256  = 
3.40824.  The  two  latter  are  often  written  log  0.256  =  9.40824 
-10,  log  0.00256  =  7.40824-10. 


USE  OF  MATHEMATICAL  TABLES  (Continued) 

A  method  of  determining  characteristics  of  logarithms  is  to 
write  the  number  with  one  figure  to  the  left  of  the  decimal  point 
multiplied  by  the  appropriate  power  of  10.  The  characteristic 
is  then  the  exponent  used.     For  example: 

256,000,000  =  2.5G  X  10^       log  =  8.40824 

0.000000256  =  2.56  X  10" ^     log  =  7.40824  or  3.40824-10 

Inasmuch  as  the  characteristic  may  be  determined  by  inspection 
the  mantissas  only  are  given  in  tables  of  common  logarithms. 
To  find  the  logarithm  of  a  number: 

For  a  number  of  four  figures,  take  out  the  tabular  mantissa 
on  a  line  with  the  first  three  figures  of  the  number  and  under  its 
fourth  figure.  The  characteristic  is  determined  as  previously 
explained. 

For  a  number  of  less  than  four  figures,  supply  zeros  to  make 
a  four  figure  number  and  take  the  value  of  the  mantissa  from 
the  tables  as  before.    For  example:  log  2  =  log  2.000  =  0.30103. 

For  a  number  of  more  than  four  figures,  take  the  tabular 
value  of  the  mantissa  for  the  first  four  figures;  find  the  differ- 
ence between  this  mantissa  and  the  next  greater  tabular  man- 
tissa and  multiply  the  difference  so  found  by  the  remaining  fig- 
ures of  the  number  as  a  decimal  and  add  the  product  to  the 
mantissa  of  the  first  four  figures.  For  example:  to  find  log 
46.762. 

log  46.76  =  1.66987 

Tabular  difference  between  this  mantissa  and  that  for  4677 
is  .00010. 

.-.  log  46.762  =  1.66987  +  .2  X  .00010 
=  1.66987  +  .00002 
=  1.66989 

To  find  the  number  corresponding  to  a  given  logarithm: 

If  the  mantissa  is  found  exactly  in  the  table,  join  the  figure 
at  the  top  which  is  directly  above  the  given  mantissa  to  the 
three  figures  on  the  line  at  the  left  and  place  the  decimal  point 
according  to  the  characteristic  of  the  logarithm.  For  example, 
log-i  (antilogarithm)    3.39967  =  2510. 

If  the  mantissa  is  not  found  exactly  in  the  table  it  is  necessary 
to  interpolate.  For  example,  log'^  3.40028  =  2513.  +  ^Jis  = 
2513.5. 

The  column  of  proportional  parts  at  the  right  of  each  page 
of  the  table  shows,  under  the  heading  of  the  various  tabular 
differences,  the  parts  of  these  differences  which  correspond  to 
the  digits  from  1  to  9  in  the  fifth  place.  This  makes  it  possible 
to  take  out  a  logarithm  for  a  five  figure  number  or  to  find  an 
antilogarithm  of  the  same  number  of  significant  figures  with 
increased  facility,  usually  by  inspection. 


USE  OF  MATHEMATICAL  TABLES  (Continued) 

The  following  formulae  express  the  relations  on  which  the  use 
of  logarithms  is  based: 

log  ab   =log  a+log  b 

log  ^  =  log  a  -log  b 

log  a^    =nXlog  a 

log    ^a=  ^^^^. 
n 

The  following  examples  will  serve  as  illustrations: 

1.  52600  X  0.00381  X  2.74  =  549.1 

log  52600  =  4.72099 

log  0.00381  =  3.58092 

log  2.74  =  0.43775 


Sum:      =  2.73966 
Antilogarithm  =  549.1 

The  sum  is  the  logarithm  of  the  product,  the  mantissa  of 
which  is  73966.  On  looking  up  this  mantissa  in  the  logarithm 
tables  we  see  that  it  corresponds  to  the  digits  5491.  The  char- 
acteristic is  2,  hence  there  are  three  figures  before  the  decimal 
point.  The  number  corresponding  to  the  logarithm,  called  the 
antilogarithm,  is  549.1. 

2.  0.00123  -^  52.7^=  0.00002334      An  Alternative  method: 
log  0.00123  =  3.08991  log  0.00123  =  7.08991  -10 

log        52.7  =  1.72181  log        52.7  =  1.72181 


Subtracting       5.36810  5.36810  -10 

Antilog  0.00002334 

The  characteristic  5  (5.     —10)  shows  four  zeros  after  the 
decimal  point  before  the  first  significant  figure. 

^-  ll^oXi^xo-«^  =  ^-2^^ 

log  273  =  2.43616  log  292        =  2.46538 

log  780  =  2.89209  log  760        =  2.88081 

log      15  =  1.17609  ,  .  ■ 

log  0.09  =  2'.95424  ^^^  denommator  =  5.34619 

log  sum  =  5.45858 

log  numerator      =  5.45858 
log  denominator  =  5.34619 


subtracting  =  0.11239 

antilogarithm       =  1.295 


USE  OF  MATHEMATICAL  TABLES  (Continued) 

As  division  may  be  accomplished  by  multiplying  by  the 
reciprocal  of  a  number,  the  above  may  be  considerably  simpli- 
fied. The  logarithm  of  the  reciprocal  of  a  number,  called  the 
cologarithm,  is  readily  obtained  from  the  table  by  subtracting 
the  logarithm  of  the  number  from  zero.  This  may  readily  be 
read  off  from  the  table  of  mantissas.  Change  the  sign  of  the 
characteristic  algebraically  adding  to  it  —  1 ,  then  mentally  sub- 
tract each  figure  of  the  mantissa  from  9  proceeding  from  left 
to  right,  the  last  figure  being  subtracted  from  10.  The  example 
then  is: 

log      273  =  2.43616 

log      780  =  2.89209 

log        15  =  1^.17609 

log  0.09  =  £.95424 

colog  292  =  3_.53462 

colog  760  =  3.11919 


0.11239 

4.  (0.00098)*  =  9.224  X  10" ^^  An  alternative  method: 

log  0.00098           =4.99123  log  0.00098  =  6.99123-10 

4  4 


^.96492(a)  27.96492-40 
4X4                        16.          (b)                     or_7.96492-20 
or  13.96492 


log  (0.00098)4   =   13.96492 

antilog  =  9.224  X  lO'^^       (c)       antilog  =  9.224  X  lO'i* 

In  the  above  it  will  be  noted  that  the  mantissa  is  always 
positive  hence  the  multiplication  of  the  mantissa  shown  at  (a) 
while  (b)  shows  the  multiplication  of  the  characteristic,  (c)  is 
the  algebraic  sum. 

5.V^492=3.455 
log  492=2.69197 

Dividing  the  logarithm  by  5  gives  as  the  logarithm  of  the 
root  0.53839  the  antilogarithm  of  which  is  3.455  both  charac- 
teristic and  mantissa  being  positive.  When  the  characteristic  is 
negative  and  not  evenly  divisible  by  the  root  to  be  taken  a 
modification  of  the  logarithm  is  necessary. 


6.  V  0.000372  = 

log  3.72X10-4  =   4.57054  (a) 

=  26.57054-30  (b) 

dividing  (b)  by  3  gives  8^5685-10  which  may  be  written 

4 


USE  OF  MATHEMATICAL  TABLES  (Continued) 

2.85685  and  is  the  logarithm  of  the  root  sought,  the  antiloga- 
rithm  of  v/hich  is  0.07192. 

7.  0.000372  1-2  =  0.000076674 

log  0.000372        =  4.57054 

or  6.57054-10 
1.2 


7.88465—12 
antilogarithm  0.000076674 

Four-Place  Logarithms — ^This  short  table  on  two  facing  pages 
makes  possible  logarithmic  computation  precise  to  four  signi- 
ficant figures,  (three  without  interpolation).  The  mantissa  is 
given  complete  and  the  proportional  parts  indicated  for  each 
line. 

Four-Place  Antilogarithms — Some  computers  prefer  to  use 
separate  tables  for  determining  antilogarithms;  the  table  being 
entered  from  the  margins  with  the  logarithm  and  the  number 
being  found  in  the  body  of  the  table.  Such  a  table  is  given  to 
accompany  the  four-place  logarithms. 

Five-Place  Logarithms — For  computation  involving  five 
significant  figures,  (four  without  interpolation)  the  five-place 
table  will  be  adequate.  Since  the  first  two  figures  will  be  the 
same  for  several  lines  of  the  table  they  are  given  in  the  first  line 
only.  The  point  at  which  these  first  two  figures  change  is  indi- 
cated by  an  asterisk.  While  space  does  not  permit  the  pro- 
portional parts  for  each  line,  tables  will  be  found  for  each  tabular 
difference. 

The  supplementary  table  following  the  five-place  logarithms, 
giving  seven-place  logarithms  for  numbers  of  five  significant 
figures  from  10,000  to  12,000  will  be  found  convenient  to  in- 
crease precision  and  avoid  the  inconvenience  of  interpolation 
where  the  differences  are  large. 

Logarithms  of  the  Trigonometric  Functions — Logarithms  of 
the  functions  are  given  for  each  minute  from  0-360°. 

The  quantity  —  10  is  to  be  appended  to  all  logarithms  of  the 
sine  and  cosine,  to  logarithms  of  the  tangent  from  0-45°  and  of 
the  cotangent  from  45-90°. 

With  degrees  indicated  at  either  side  of  the  top  of  the  page 
use  the  column  headings  at  the  top.  With  degrees  stated  at 
the  bottom  of  the  page  use  the  column  designations  at  the 
bottom. 

With  degrees  at  the  left  (top  or  bottom)  use  the  minute  col- 
umn at  the  left,  and  with  degrees  on  the  right  side  of  the  page 
use  the  minute  column  at  the  right. 


USE  OF  MATHEMATICAL  TABLES  (Continued) 

To  illustrate  the  proper  employment  of  headings  for  angles 
in  the  four  quadrants — 

log  sin      6°  24' =9.04715 -10  log  sin  186°  24' =9.04715-10 

log  sin    83°  15' =9.99698 -10  log  sin  263°  15' =9.99698-10 

logcos    96°  41' =  9.06589 -10  log  cos  276°  41' =  9.06589 -10 

log  cos  173°  49'  =  9.99747  - 10  log  cos  353°  49'  =  9.99747  - 10 

For  the  accurate  determination  of  values  where  the  tabular 
differences  are  large,  the  values  of  CS  and  CT  are  given.  The 
following  equations  indicate  their  use. 

To  find  the  logarithm  of  the  functions  of  an  angle: 
For  angles  0-3°  For  angles  87-90° 

log  sin  6  =  log  d"  -  CS  log  cos  6  =  log  (90°  -  d)"  -  CS 
log  tan  d  =  log  d"  -  CT  log  cot  d  =  log  (90°  -  d)"  -  CT 
log  cot  e  =  colog  tan  d         log  tan  d  =  colog  cot  6 

To  find  the  angle: 

For  angles  0-3°  For  angles  87-90° 

log  d"  =  log  sin  0  +  CS  log  (90°  -  d)"  =  log  cos  0  +  CS 
log  d"  =  log  tan  ^  +  CT      log  (90°  -  6)"  =  log  cot  d  -\-  CT 

In  the  above  expressions,  d"  and  (90°  —  6)"  are  used  to  indi- 
cate the  value  of  the  angles  expressed  in  seconds.  The  values 
in  the  body  of  the  table  are  the  cologarithms  and  should  be  used 
as  indicated  above. 

The  values  of  the  logarithms  S  and  T  are  also  given  in  a 
separate  table.     For  these  the  following  relations  hold: 

To  find  the  functions  of  an  angle, 
log  sin   e  =  log  d"  +  S         log  cos  d   =  log  (90°  -   0)"  +  S 
log  tan  d  =  log  6"  +  T        log  cot  d  =  log  (90°  -  6)"  +  T 

To  find  the  angle, 
log  d"  =  log  sin   d  -  S         log  (90°  -  d)"  =  log  cos  0  -  S 
log  d"  =  log  tan  9  -  T         log  (90°  -  d)"  =  log  cot  ^  -  T 

Where  the  values  of  CS  and  CT  are  given,  the  angles  express- 
ed in  seconds  are  given  in  the  supplementary  column  at  the 
left. 

The  tabular  differences  are  given  under  the  headings  "d"  and 
"c.d.",  the  latter  referring  to  the  common  difference  for  the 
tangent  and  cotangent.  Tables  of  proportional  parts  ("P.P.") 
facilitate  interpolation.  At  the  bottom  of  each  column  will  be 
found  special  proportional  parts  between  the  tabular  differences 
for  the  tangent  or  cotangent  and  those  for  the  sine  or  cosine. 
These  are  useful  when  one  function  is  to  be  obtained  directly 
from  the  other  without  determining  the  angle. 
For  example,  suppose  log  tan  6  is  given  as  9.67644  and  log 
cos  6  is  required.  The  difference  between  the  given  logarithm 
and  that  given  in  the  table,  9.67622  (opposite  25°  23'},  is  22. 
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USE  OF  MATHEMATICAL  TABLES  (Continued) 

The  tabular  differences  of  the  two  logarithmic  functions  at  this 
place  are  32  and  6.  In  the  proportional  table  for  /o,  22  corre- 
sponds to  4;  this,  subtracted  from  the  tabular  logarithmic 
cosine  9.95591,  gives  the  required  log  cos  d  =  9.95587. 

The  symbols  5  and  5  are  used  to  indicate  how  the  termiiial  5 
has  been  derived.  For  example,  the  logarithm  8.83075  is 
more  fullv  given  as  8.8307495  while  the  value  9.40825  is  derived 
from  9.4082539. 

Natural  Trigonometric  Functions — Values  of  the  natural 

trigonometric  fimctions  of  angles  are  given  for  each  minute 
from  0-360°. 

For  degrees  indicated  at  the  top  of  the  page  use  the  colunm 
headings  at  the  top.  For  degrees  indicated  at  the  bottom  use 
the  column  indications  at  the  bottom. 

With  degrees  at  the  left  of  each  block  (top  or  bottom),  use 
the  minute  column  at  the  left  and  wdth  degrees  at  the  right  of 
each  block  use  the  minute  column  at  the  right. 

Natural  Functions  and  their  Logarithms  are  given  for 

angles  in  degrees  and  tenths  from  0  to  90  degrees. 

Natural  Functions  and  their  Logarithms  are  given  for 
angles  in  radians  and  hundredths,  from  0  to  2  radians. 

Haversines — Values  of  (1  —  cos  d)/2  for  angles  between  0  and 
180°  are  given  to  four  significant  figures.  The  four-place 
mantissas  of  the  logarithms  of  the  haversines  are  also  given. 
The  correct  characteristic  must  be  provided  in  each  case. 

The  Hsted  values  of  the  haversines  were  derived  from  values 
which  were  computed  to  seven  significant  figures.  The 
logarithms  were  independently  derived  from  the  more  exact 
values  of  the  haversines  and  are,  therefore,  in  many  cases  not 
the  exact  value  of  the  logarithm  of  the  haversine  as  listed. 
This  is  notably  true  at  the  beginning  of  the  table  where  *he 
logarithm  can  be  given  with  more  exactness  than  the  function. 

Natural  Logarithms — The  natural  logarithms  of  numbers 
are  presented  in  a  group  of  tables.  To  find  logarithms  not 
included  in  the  tables,  the  following  method  is  used: 

To  fimd  the  logarithm  of  a  number  which  is  yV  or  10  times  etc. 
a  number  whose  logarithm  is  given,  subtract  from  or  add  to  the 
given  logarithm  the  logarithm  of  10. 

Thus  log  1 . 6  =  log  16  -  log  10 

log  160  =  log  16  +  log  10  etc. 

Table  A  gives  logarithms  of  numbers  from  0.00  to  0.99.  — 10 
should  be  appended  to  each.  For  instance:  loge  0.48  =9.266  — 10 

Table  B  gives  logarithms  of  numbers  from  1.00  to  10.09. 
For  example:  loge  4.86  =  1.58104 
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USE  OF  MATHEMATICAL  TABLES  (Continued) 

Table  C  gives  logarithms  of  numbers  from  10  to  99.  For 
example:  loge  48  =  3.87120 

Table  D  gives  logarithms  of  nimibers  from  100  to  1109.  For 
example:  loge  486  =  6.18621 

Exponential  Functions — Values  of  e*,  log  e^  and  e~^  where 
e  is  the  base  of  the  natural  system  of  logarithms  2.71828  .  .  . 
and  X  has  values  from  0  to  10.  Facilitating  the  solution  of 
exponential  equations,  these  tables  also  serve  as  a  table  of 
natural  or  Naperian  antilogarithms.  For  instance  if  the 
logarithm  or  exponent  x  =  3.26  the  corresponding  number  or 
value  of  e^  is  26.050.     Its  reciprocal  e"^  is  .038388. 

Hyperbolic  Functions — The  table  gives  the  values  and 
logarithms  of  the  hyperbolic  sine  x,  cosine  x,  tangent  x  and 
cotangent  x  for  values  of  x  from  0  to  5. 

Degrees-Radians — This  table  gives  the  value  in  radians  to 
five  significant  figures;  for  each  10  minutes  from  0°  0'  to  90°  0'; 
for  each  degree  from  90  to  180;  for  each  10  degrees  from 
180  to  480.  Values  are  also  given  for  each  minute  from  0-60' 
and  for  each  second  from  0-60". 

Tables  are  also  provided  to  facihtate  changing  from  degrees 
and  decimal  fractions  to  radians,  from  decimal  fractions  of  a 
degree  to  minutes  and  seconds  and  the  reverse  operations. 

Numerical  Tables — The  first  section  gives  the  reciprocals 
of  numbers  from  0  to  1000  and  circumferences  and  areas  of 
circles  with  diameters  ha\Tng  these  values.  Reciprocals  and 
circumferences  for  values  not  Hsted  can  be  obtained  by  an 
appropriate  shift  of  the  decimal  point. 

The  second  section  is  devoted  to  squares,  cubes  and  roots. 
The  squares  and  cubes  from  1  to  1000  are  given  exactly.  The 
roots  are  given  to  seven  significant  figures.  Since  the  square 
roots  of  lOn  are  given,  values  of  the  square  roots  from  1  to 
10,000  may  be  found  directly.  For  the  square  roots  of  numbers 
below  and  above  this  range,  use  may  be  made  of  the  following 
relations:  VlOOn  =  10\/n;  VlOOOro  =  lOylOn;  \Q^  = 
xVVlOn;  Vihn  =  ToVn;  Vj^n  =  ^^o VlOn.  For  exam- 
ple, the  square  root  of  0.268  may  be  found  by  using  the  form, 
-\/0.268  =  yfjVlO  X  268.  The  tabular  value  for  the  square 
root  of  lOn  for  268  is  51.76872.  Hence,  the  desired  root  is 
0.5176872. 

Values  of  cube  roots  for  all  numbers  from  1  to  100,000  wiU 
be  found  directly  in  the  table.  Cube  roots  for  numbers  above 
or  below  this  raiage  will  be  found  from  the  follo^ving  relations: 
-y/I^^On  =  m^;  -v^l0,000n  =  lOy^IOn;  ^100,000n  = 
lO^J/lOOn;  \^^  =  ^\/lOOn;  ^^^^  =  yV^lOn;  ^/j^^n  = 
^-C^.     For  example,  the  cube  root  of  731,000  may  be  found 


USE  OF  MATHEMATICAL  TABLES  (Continued) 

by  using  the  form,  v^73 1.000  =  10-v^731.  The  tabular  value 
of  the  root  for  731  is  9.008223.  The  desired  root  is,  therefore, 
90.08223. 

Powers  of  Numbers — This  table  is  given  to  supplement  the 
values  of  squares  and  cubes  of  numbers  found  in  the  preceding 
numerical  table.  The  larger  numbers  are  expressed  exponen- 
tially to  at  least  seven  significant  figures.  The  approximate 
value  written  as  a  whole  number  may  be  obtained  by  shifting 
the  decimal  point  to  the  right  by  the  number  of  places  indicated 
in  the  exponent  of  10  shown  at  the  head  of  each  group  of  values. 
For  example:  the  approximate  value  of  33^  is  found  in  the 
table  as  14.064086  X  10^^.  Written  as  a  whole  number  it  is 
1,406,408,600,000. 

Factorials  and  their  Logarithms — The  product  n  X 
(n  —  1)  X  (n  —  2)  X  •  •  •  X  1  is  called  factorial  n,  expressed  as 
n!  or  |n.  For  example:  factorial  5  =  5X4X3X2X1  = 
120.  Factorials  are  very  often  met  with  in  series.  For  pur- 
poses of  computation  in  such  cases  the  table  giving  the  values  of 
the  factorials  and  of  their  logarithms  for  numbers  from  1  to 
100  is  provided.  The  values  of  the  factorials  are  expressed 
exponentially  to  5  significant  figures. 

A  brief  table  of  exact  values  and  reciprocals  of  factorials  is 
to  be  found  on  page  140. 

Factors  for  Computing  Probable  Errors — The  probable 
error  of  a  series  of  n  measures  a\,  a^,  az  .  .  .  a„,  the  mean  of 
which  is  m,  is  given  by  the  expression, 

e  =      '  V(m  —  ai)2  -f-  (m  —  a^)^  +  •  •  •   (w  —  an)"^ 

■s/n  —  1 

The  probable  error  of  the  mean  is, 

E  =       Q-^"^^^     V(rn  -  a,y  +  (jn  -  02)=^  +   •   •   •    (m  -  gj^ 
-y/nin  —  1) 

The  following  approximate  equations  are  convenient  forms  for 
computation, 


e  =  0.8453 
E  =  0.8453 


■\/n(n  —  1) 
ly/n  —  1 


The  symbol  Xd  represents  the  arithmetical  sum  of  the 
deviations. 

For  convenience  in  computing  the  probable  error  the  value 
of  several  of  the  factors  involved  is  given  for  values  of  n  from  2 
to  100. 
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USE  OF  MATHEMATICAL  TABLES  (Continued) 

Probability  of  Occurrence  of  Deviations — The  signifi- 
cance of  deviations  is  indicated  by  this  table.  The  probability 
of  occurrence  of  deviations  as  great  as  or  greater  than  any 
specific  value  is  given  for  varioup  ratios  of  de\'iation  to  probable 
error  and  also  with  respect  to  the  standard  deviation  a.  The 
probability  of  occurrence  is  stated  in  per  cent  or  chances  in 
loo.  The  odds  against  occurrence  are  also  stated.  The 
probable  error  is  0.6745  X  (cr). 

Areas,  Ordinates  and  Derivatives  of  tlie  Normal  Curve 
of  Error — If,  for  a  large  number  of  observ^ations,  the  frequency 
y,  of  the  occurrence  of  an  error  of  magnitude  t  be  plotted,  a 
curve  results  whose  equation  may  be  written, 

y  =  — i=e-'V2 

The  area,  ordinates  and  derivatives  for  this  curve  given  in  the 
table  are  useful  in  the  treatment  of  observational  data.  A  text 
on  statistical  methods  should  be  consulted  for  a  complete 
explanation. 

Factors  and  Primes — The  table  presents  the  prime  factors 
of  all  factorable  numbers  and  the  logarithms  of  all  prime  num- 
bers from  1  to  2000. 

Interest  Tables — The  equations  involved  in  the  computa- 
tion and  use  of  the  interest  tables  are  collected  at  the  beginning 
of  this  section.  For  further  explanation  the  reader  is  referred 
to  a  textbook  of  the  mathematics  of  finance  or  investment. 
A  much  more  complete  set  of  interest  tables  is  to  be  found  in 
"Tables  of  Applied  Mathematics  in  Finance,  Insurance, 
Statistics,"  edited  by  James  W.  Glover. 
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FOUR-PLACE  LOGARITHMS 


t) 


FOUR-PLACE 


N 

0   12   3   4 

5   6   7   8   9 

1 

Proportional  Parts 
23456789 

10 

11 
12 
13 
14 

0000  0043  0086  0128  0170 
0414  0453  0492  0531  0569 
0792  0828  0864  0899  0934 
1139  1173  1206  1239  1271 
1461  1492  1523  1553  1584 

0212  0253  0294  0334  0374 
0607  0645  0682  0719  0755 
0969  1004  1038  1072  1106 
1303  1335  1367  1399  1430 
1614  1644  1673  1703  1732 

*4 
4 
3 
3 
3 

8  12 
8  11 
7  10 
6  10 
6  9 

17  21  25  29  33  37 
15  19  23  26  30  34 
14  17  21  24  28  31 
13  16  19  23  26  29 
12  15  18  21  24  27 

15 
16 
17 
18 
19 

1761  1790  1818  1847  1875 
2041  2068  2095  2122  2148 
2304  2330  2355  2380  2405 
2553  2577  2601  2625  2648 
2788  2810  2833  2856  2878 

1903  1931  1959  1987  2014 
2175  2201  2227  2253  2279 
2430  2455  2480  2504  2529 
2672  2695  2718  2742  2765 
2900  2923  2945  2967  2989 

*3 
3 

2 
2 
2 

6 
5 
5 
5 

4 

8  11  14 
8  11  13 
7  10  12 
7  9  12 
7  9  11 

17  20  22  25 
16  18  21  24 
15  17  20  22 
14  16  19  21 
13  16  18  20 

20 

21 
22 
23 
24 

3010  3032  3054  3075  3096 
3222  3243  3263  3284  3304 
3424  3444  3464  3483  3502 
3617  36''6  3655  3674  3692 
3802  3820  3838  3856  3874 

3118  3139  3160  3181  3201 
3324  3345  3365  3385  3404 
3522  3541  3560  3579  3598 
3711  3729  3747  3766  3784 
3892  3909  3927  3945  3962 

2 
2 
2 
2 
2 

4 
4 
4 
4 
4 

6 
6 
6 
6 
5 

8 
8 
8 

7 
7 

11 

10 

10 

9 

9 

13 
12 
12 
11 
11 

15  17  19 
14  16  18 
14  15  17 
13  15  17 
12  14  16 

25 

26 
27 
28 
29 

3979  3997  4014  4031  4048 
4150  4166  4183  4200  4216 
4314  4330  4346  4362  4378 
4472  4487  4502  4518  4533 
4624  4639  4654  4669  4683 

4065  4082  4099  4116  4133 
4232  4249  4265  4281  4298 
4393  4409  4425  4440  4456 
4548  4564  4579  4594  4609 
4698  4713  4728  4742  4757 

2 
2 
2 
2 
1 

3 
3 
3 
3 
3 

5 
5 
5 
5 
4 

7 
7 
6 
6 
6 

9 

8 
8 
8 
7 

10 

10 

9 

9 

9 

12  14  15 
11  13  15 
11  13  14 
11  12  14 
10  12  la 

30 

31 
32 
33 
hi 

4771  4786  4800  4814  4829 
4914  4928  4942  4955  4969 
5051  5065  5079  5092  5105 
5185  5198  5211  5224  5237 
5315  5328  5340  5353  5366 

4843  4857  4871  4886  4900 
4983  4997  5011  5024  5038 
5119  5132  5145  5159  5172 
5250  5263  5276  5289  5302 
5378  5391  5403  5416  5428 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 

6 
6 
5 
5 
5 

7 
7 
7 
6 
6 

9 

8 
8 
8 
8 

TO  11  13 

10  11  12 

9  11  12 

9  10  12 

9  10  IJ 

35 
36 
37 
38 
39 

5441  5453  5465  5478  5490 
5563  5575  5587  5599  5611 
5682  5694  5705  5717  5729 
5798  5809  5821  5832  5843 
5911  5922  5933  5944  5955 

5502  5514  5527  5539  5551 
5623  5635  5647  5658  5670 
5740  5752  5763  5775  5786 
5855  5866  5877  5888  5899 
5966  5977  5988  5999  6010 

2 
2 
2 
2 
2 

4 
4 
3 
3 
3 

5 
5 
5 
5 
4 

6 
6 
6 
6 
5 

7 
7 
7 
7 
7 

9  10  11 
8  10  11 
8  9  10 
8  9  10 
8  9  10 

40 

41 
42 
43 
44 

6021  6031  6042  6053  6064 
6128  6138  6149  6160  6170 
6232  6243  6253  6263  6274 
6335  6345  6355  6365  6375 
6435  6444  6454  6464  6474 

6075  6085  6096  6107  6117 
6180  6191  6201  6212  6222 
6284  6294  6304  6314  6325 
6385  6395  6405  6415  6425 
6484  6493  6503  6513  6522 

2 
2 
2 
2 
2 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 

5 
5 
5 
5 
5 

6 
6 
6 
6 
6 

8  9  10 
7  8  9 
7  8  9 
7  8  9 
7  8  9 

45 
46 
47 
48 
49 

6532  6542  6551  6561  6571 
6628  6637  6646  6656  6665 
6721  6730  67S9  6749  6758 
6812  6821  6830  6839  6848 
6902  6911  6920  6928  6937 

6580  6590  6599  6609  6618 
6675  6684  6693  6702  6712 
6767  6776  6785  6794  6803 
6857  6866  6875  6884  6893 
6946  6955  6964  6972  6981 

2 
2 
2 
2 
2 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 

5 
5 
5 
4 

4 

6 
6 
5 
5 
5 

7  8  9 
7  7  8 
6  7  8 
6  7  8 
6  7  8 

50 

51 
52 
53 
54 

6990  6998  7007  7016  7024 
7076  7084  7093  7101  7110 
7160  7168  7177  7185  7193 
7243  7251  7259  7267  7275 
7324  7332  7340  7348  7356 

7033  7042  7050  7059  7067 
7118  7126  7135  7143  7152 
7202  7210  7218  7226  7235 
7284  7292  7300  7308  7316 
7364  7372  7380  7388  7396 

2 
2 
2 
2 
2 

3 
3 
2 
2 
2 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 

5 
5 
5 
5 
5 

6  7  8 
6  7  8 
6  7  7 
6  6  7 
6  6  7 

N 

0   12   3   4 

5   6   7   8   9 

1 

2 

3 

4 

5 

6 

7  8  9 

*  Interpdation  Id  this  section  of  the  table  is  inaccurate. 
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74(M  7412  7419  7427  7435 

7482  7490  7497  7505  7513 

7559  7566  7574  7582  7589 

7634  7642  7649  7657  7664 

7709  7716  7723  7731  7738 

7782  7789  7796  7803  7810 
7853  7860  7868  7875  7882 
7924  7931  7938  7945  7952 
7993  8000  8007  8014  8021 
8062  8069  8075  8082  8089 

8129  8136  8142  8149  8156 
8195  8202  8209  8215  8222 
8261  8267  8274  8280  8287 
8325  8331  8338  8344  8351 
8388  8395  8401  8407  8414 

8451  8457  8463  8470  8476 

8513  8519  8525  8531  8537 

8573  8579  8585  8591  8597 

8633  8639  8645  8651  8657 

8692  8698  8704  8710  8716 

8751  8756  8762  8768  8774 
8808  8814  8820  8825  8831 
8865  8871  8876  8882  8887 
8921  8927  8932  8938  8943 
8976  8982  8987  8993  8998 

9031  9036  9042  9047  9053 
9085  9090  9096  9101  9106 
9138  9143  9149  9154  9159 
9191  9196  9201  9206  9212 
9243  9248  9253  9258  9263 

9294  9299  9304  9309  9315 
9345  9350  9355  9360  9365 
9395  9400  9405  9410  9415 
9445  9450  9455  9460  9465 
9494  9499  9504  9509  9513 

9542  9547  9552  9557  9562 
9590  9595  9600  9605  9609 
9638  9643  9647  9652  9657 
9685  9689  9694  9699  9703 
9731  9736  9741  9745  9750 

9777  9782  9786  9791  9795 
9823  9827  9832  9836  9841 
9868  9872  9877  9881  9886 
9912  9917  9921  9926  9930 
9956  9961  9965  9969  9974 


7443  7451  7459  7466  7474 

7520  7528  7536  7543  7551 

7597  7604  7612  7619  7627 

7672  7679  7686  7694  7701 

7745  7752  7760  7767  7774 

7818  7825  7832  7839  7846 
7889  7896  7903  7910  7917 
7959  7966  7973  7980  7987 
8028  8035  8041  8048  8055 
8096  8102  8109  8116  8122 

8162  8169  8176  8182  8189 
8228  8235  8241  8248  8254 
8293  8299  8306  8312  8319 
8357  8363  8370  8376  8382 
8420  8426  8432  8439  8445 

8482  8488  8494  8500  8506 
8.543  8549  8555  8561  8567 
8603  8609  8615  8621  8627 
8663  8669  8675  8681  8686 
8722  8727  8733  8739  8745 

8779  8785  8791  8797  8802 
8837  8842  8848  8854  8859 
8893  8899  8904  8910  8915 
8949  8954  8960  8965  8971 
9004  9009  9015  9020  9025 

9058  9063  9069  9074  9079 
9112  9117  9122  9128  9133 
9165  9170  9175  9180  9186 
9217  9222  9227  9232  9238 
9269  9274  9279  9284  9289 

9320  9325  9330  9335  9340 

9370  9375  9380  9385  9390 

9420  9425  9430  9435  9440 

9469  9474  9479  9484  9489 

9518  9523  9528  9533  9538 

9566  9571  9576  9581  9586 
9614  %19  %24  %28  9633 
9661  %66  9671  9675  9680 
9708  9713  9717  9722  9727 
9754  9759  9763  9768  9773 

9800  9805  9809  9814  9818 
9845  9850  9854  9859  9863 
9890  9894  9899  9903  9908 
9934  9939  9943  9948  9952 
9978  9983  9987  9991  9996 


13 


Proportional  Parts 
12    3    4    5    6    7 


122345567 
122345567 
122345567 

112  3  4  4  5  6  7 

112  3  4  4  5  6  7 

112  3  4  4  5  6  6 

112  3  4  4  5  6  6 

112  3  3  4  5  6  6 

112  3  3  4  5  5  6 

112  3  3  4  5  5  6 

112  3  3  4  5  5  6 

112  3  3  4  5  5  6 

112  3  3  4  5  5  6 

112  3  3  4  4  5  6 

1  1  2  2  a  4  4  5  6 

112  2  3  4  4  5  6 

112  2  3  4  4  5  5 

112  2  3  4  4  5  5 

112  2  3  4  4  5  5 

112  2  3  4  4  5  5 

112  2  3  3  4  5  5 

112  2  3  3  4  5  5 

112  2  3  3  4  4  5 

112  2  3  3  4  4  5 

112  2  3  3  4  4  5 

112  2  3  3  4  4  5 

112  2  3  3  4  4  5 

112  2  3  3  4  4  5 

112  2  3  3  4  4  5 

112  2  3  3  4  4  5 

112233445 
112233445 

0  112  2  3  3  4  4 

0  112  2  3  3  4  4 

0  112  2  3  3  4  4 

0  112  2  3  3  4  4 

0  112  2  3  3  4  4 

0  112  2  3  3  4  4 

0  112  2  5  3  4  4 

0  112  2  3  3  4  4 


0 

2 

2 

3 

3 

4 

4 

0 

2 

2 

3 

3 

4 

4 

0 

2 

2 

3 

3 

4 

4 

0 

2 

2 

3 

3 

4 

4 

0 

2 

2 

3 

3 

3 

■± 

123456789 


ANTILOGARITHMS 


0    12    3   4 

5   6   7   8   9 

1 

Proportional  Parts 
2  3  4  5  6  7  8  9 

.00 

.01 
.02 
.03 
.04 

1000  1002  1005  1007  1009 
1023  1026  1028  1030  1033 
1047  1050  1052  1054  1057 
1072  1074  1076  1079  1081 
1096  1099  1102  1104  1107 

1012  1014  1016  1019  1021 
1035  1038  1040  1042  1045 
1059  1062  1064  1067  1069 
1084  1086  1089  1091  1094 
1109  1112  1114  1117  1119 

0 
0 
0 
0 
0 

0  1 
0  1 

0  1 
D    1 

1  1 

1 
1 
1 
1 
2 

2  2  2 
2  2  2 
2  2  2 
2  2  2 
2  2  2 

.05 
.06 
.07 
.08 
.09 

1122  1125  1127  1130  1132 
1148  1151  1153  1156  1159 
1175  1178  1180  1183  1186 
1202  1205  1208  1211  1213 
1230  1233  1236  1239  1242 

1135  1138  1140  1143  1146 
1161  1164  1167  1169  1172 
1189  1191  1194  1197  1199 
1216  1219  1222  1225  1227 
1245  1247  1250  1253  1256 

0 
0 
0 
0 
0 

2 
2 
2 
2 
2 

2  2  2 
2  2  2 
2  2  2 
2  2  3 
2  2  3 

.10 

.11 
.12 
.13 
.14 

1259  1262  1265  1268  1271 
1288  1291  1294  1297  1300 
1318  1321  1324  1327  1330 
1349  1352  1355  1358  1361 
1380  1384  1387  1390  1393 

1274  1276  1279  1282  1285 
1303  1306  1309  1312  1315 
1334  1337  1340  1343  1346 
1365  1368  1371  1374  1377 
1396  1400  1403  1406  14C9 

0 
0 
0 
0 
0 

1 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2  2  3 
2  2  3 
2  2  3 
2  3  3 
2  3  3 

.15 
.16 
.17 
.18 
.19 

1413  1416  1419  1422  1426 
1445  1449  1452  1455  1459 
1479  1483  1486  1489  1493 
1514  1517  1521  1524  1528 
1549  1552  1556  1560  1563 

1429  1432  1435  1439  1442 
1462  1466  1469  1472  1476 
1496  1500  1503  1507  1510 
1531  1535  1538  1542  1545 
1567  1570  1574  1578  1581 

0 
0 
0 
0 
0 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2  3  3 
2  3  3 
2  3  3 

2  3  3 

3  3  3 

.20 

.21 
.22 
.23 
.24 

1585  1589  1592  1596  1600 
1622  1626  1629  1633  1637 
1660  1663  1667  1671  1675 
1698  1702  1706  1710  1714 
1738  1742  1746  1750  1754 

1603  1607  1611  1614  1618 
1641  1644  1648  1652  1656 
1679  1683  1687  1690  1694 
1718  1722  1726  1730  1734 
1758  1762  1766  1770  1774 

0 
0 
0 
0 
0 

1 
2 
2 
2 
2 

0 

u 

2 
2 
2 
2 

2 
2 
2 
2 
2 

3  3  3 
3  3  3 
3  3  3 
3  3  4 
3  3  4 

.25 
.26 

.27 
.28 
.29 

1778  1782  1786  1791  1795 
1820  1824  1828  1832  1837 
1862  1866  1871  1875  1879 
1905  1910  1914  1919  1923 
1950  1954  1959  1963  1968 

1799  1803  1807  1811  1816 
1841  1845  1849  1854  1858 
1884  1888  1892  1897  1901 
1928  1932  1936  1941  1945 
1972  1977  1982  1986  1991 

0 
0 

0  ] 
0 
0 

2 
2 
2 
2 
2 

2 
2 
2 

2 
2 

2 
3 
3 
3 
3 

3  3  4 
3  3  4 
3  3  4 
3  4  4 
3  4  4 

.30 

.31 
.32 
.33 
.34 

1995  2000  2004  2009  2014 
2042  2046  2051  2056  2061 
2089  2094  2099  2104  2109 
2138  2143  2148  2153  2158 
2188  2193  2198  2203  2208 

2018  2023  2028  2032  2037 
2065  2070  2075  2080  2084 
2113  2118  2123  2128  2133 
2163  2168  2173  2178  2183 
2213  2218  2223  2228  2234 

0  ] 
0 
0  ] 

0  ] 

1  ] 

2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
3 

3 
3 
3 
3 
3 

3  4  4 
3  4  4 
3  4  4 

3  4  4 

4  4  5 

.35 
.36 
.37 
.38 
.39 

2239  2244  2249  2254  2259 
2291  2296  2301  2307  2312 
2344  2350  2355  2360  2366 
2399  2404  2410  2415  2421 
2455  2460  2466  2472  2477 

2265  2270  2275  2280  2286 
2317  2323  2328  2333  2339 
2371  2377  2382  2388  2393 
2427  2432  2438  2443  2449 
2483  2489  2495  2500  2506 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

4  4  5 

4  4  5 
4  4  5 
4  4  5 
4  5  5 

.40 

.41 
.42 
.43 
.44 

2512  2518  2523  2529  2535 
2570  2576  2582  2588  2594 
2630  2636  2642  2649  2655 
2692  2698  2704  2710  2716 
2754  2761  2767  2773  2780 

2541  2547  2553  2559  2564 
2600  2606  2612  2618  2624 
2661  2667  2673  2679  2685 
2723  2729  2735  2742  2748 
2786  2793  2799  2805  2812 

2 
2 
2 
2 
2 

2 
2 
2 
3 
3 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 

4  5  5 
4  5  5 
4  5  6 
4  5  6 
4  5  6 

.45 
.46 
.47 

.48 
.49 

2818  2825  2831  2838  2844 
2884  2891  2897  2904  2911 
2951  2958  2965  2972  2979 
3020  3027  3034  3041  3048 
3090  3097  3105  3112  3119 

2851  2858  2864  2871  2877 
2917  2924  2931  2938  2944 
2985  2992  2999  3006  3013 
3055  3062  3069  3076  3083 
3126  3133  3141  3148  3155 

2 
2 
2 
2 
2 

3 
3 
3 
3 
3 

3 
3 
3 
4 

4 

4 
4 
4 
4 
4 

5  5  6 
5  5  6 
5  5  6 
5  6  6 
5  6  6 

0   12   3   4 

5   6   7   8   9 

1  2 

3 

4 

5 

6 

7  8  9 
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ANTILOGARITHMS 


0   12   3   4 

5   6   7   8   9 

Proportional  Parts 
123456789 

.50 

.51 
.52 
.53 
.54 

3162  3170  3177  3184  3192 
3236  3243  3251  3258  3266 
3311  3319  3327  3334  3342 
3388  3396  3404  3412  3420 
3467  3475  3483  3491  3499 

3199  3206  3214  3221  3228 
3273  3281  3289  3296  3304 
3350  3357  3365  3373  3381 
3428  3436  3443  3451  3459 
3508  3516  3524  3532  3540 

1  1 
1  2 
1  2 
1  2 
1  2 

2 
2 
2 
2 
2 

3 
3 
3 
3 
3 

4 
4 
4 
4 

4 

4 
5 
5 
5 
5 

5  6  7 
5  6  7 

5  6  7 

6  6  7 
6  6  7 

.55 
.56 

.57 
.58 
.59 

3548  3556  3585  3573  3581 
3631  3639  3648  3656  3664 
3715  3724  3733  3741  3750 
3802  3811  3819  3828  3837 
3890  3899  3908  3917  3926 

3589  3597  3606  3614  3622 
3673  3681  3690  3698  3707 
3758  3767  3776  3784  3793 
3846  3855  3864  3873  3882 
3936  3945  3954  3963  3972 

1  2 
1  2 
1  2 
1  2 
1  2 

2 
3 
3 
3 
3 

3 
3 
3 

4 
4 

4 
4 
4 
4 
5 

5 
5 
5 
5 
5 

6  7  7 
6  7  8 
6  7  8 
6  7  8 
6  7  8 

.60 

.61 
.62 
.63 
.64 

3981  3990  3999  4009  4018 
4074  4083  4093  4102  4111 
4169  4178  4188  4198  4207 
4266  4276  4285  4295  4305 
4365  4375  4385  4395  4406 

4027  4036  4046  4055  4064 
4121  4130  4140  4150  4159 
4217  4227  4236  4246  4256 
4315  4325  4335  4345  4355 
4416  4426  4436  4446  4457' 

1  2 
1  2 
1  2 
1  2 
1  2 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 

5 
5 
5 
5 
5 

6 
6 
6 
6 

6 

6  7  8 

7  8  9 
7  8  9 
7  8  9 
7  8  9 

.65 
.66 
.67 
.68 
.69 

4467  4477  4487  4498  4508 
4571  4581  4592  4603  4613 
4677  4688  4699  4710  4721 
4786  4797  4808  4819  4831 
4898  4909  4920  4932  4943 

4519  4529  4539  4550  4560 
4624  4634  4645  4656  4667 
4732  4742  4753  4764  4775 
4842  4853  4864  4875  4887 
4955  4966  4977  4989  5000 

1  2 
1  2 
1  2 
1  2 
1  2 

3 
3 
3 
3 
3 

4 
4 
4 
4 
5 

5 
5 
5 
6 
6 

6 
6 
7 
7 
7 

7  8  9 

7  9  10 

8  9  10 
8  9  10 
8  9  10 

.70 

.71 

.72 
.73 
.74 

5012  5023  5035  5047  5058 
5129  5140  5152  5164  5176 
5248  5260  5272  5284  5297 
5370  5383  5395  5408  5420 
5495  5508  5521  5534  5546 

5070  5082  5093  5105  5117 
5188  5200  5212  5224  5236 
5309  5321  5333  5346  5358 
5433  5445  5458  5470  5483 
5559  5572  5585  5598  5610 

1  2 
1  2 
1  2 
1  3 
1  3 

4 
4 
4 
4 

4 

5 
5 
5 
5 
5 

6 
6 
6 
6 
6 

7 
7 
7 
8 
8 

8  9  11 

8  10  11 

9  10  11 
9  10  11 
9  10  12 

.75 
.76 

.77 
.78 
.79 

5623  5636  5649  5662  5675 
5754  5768  5781  5794  5808 
5888  5902  5916  5929  5943 
6026  6039  6053  6067  6081 
6166  6180  6194  6209  6223 

5689  5702  5715  5728  5741 
5821  5834  5848  5861  5875 
5957  5970  5984  5998  6012 
6095  6109  6124  6138  6152 
6237  6252  6266  6281  6295 

1  3 
1  3 
1  3 
1  3 
1  3 

4 
4 
4 
4 
4 

5 
5 
5 
6 
6 

7 
7 

7 
7 
7 

8  9  10  12 
8  9  11  12 
8  10  11  12 

8  10  11  13 

9  10  11  13 

.80 

.81 
.82 
.83 
.84 

6310  6324  6339  6353  6368 
6457  6471  6486  6501  6516 
6607  6622  6637  6653  6668 
6761  6776  6792  6808  6823 
6918  6934  6950  6966  6982 

6383  6397  6412  6427  6442 
6531  6546  6561  6577  6592 
6683  6699  6714  6730  6745 
6839  6855  6871  6887  6902 
6998  7015  7031  7047  7063 

1  3 

2  3 
2  3 
2  3 
2  3 

4 
5 
5 
5 
5 

6 
6 
6 
6 
6 

7 

8 
8 
8 
8 

9 
9 
9 
9 
10 

10  12  13 

11  12  14 
11  12  14 
11  13  14 
11  13  15 

.85 
.86 
.87 
.88 
.89 

7079  7096  7112  7129  7145 
7244  7261  7278  7295  7311 
7413  7430  7447  7464  7482 
7586  7603  7621  7638  7656 
7762  7780  7798  7816  7834 

7161  7178  7194  7211  7228 
7328  7345  7362  7379  7396 
7499  7516  7534  7551  7568 
7674  7691  7709  7727  7745 
7852  7870  7889  7907  7925 

2  3 
2  3 
2  3 
2  4 
2  4 

5 
5 
5 
5 
5 

7 
7 
7 
7 
7 

8 
8 
9 
9 
9 

10  12  13  15 
10  12  13  15 

10  12  14  16 

11  12  14  16 
11  13  14  16 

.90 

.91 
.92 
.93 
.94 

7943  7962  7980  7998  8017 
8128  8147  8166  8185  8204 
8318  8337  8356  8375  8395 
8511  8531  8551  8570  8590 
8710  8730  8750  8770  8790 

8035  8054  8072  8091  8110 
8222  8241  8260  8279  8299 
8414  8433  8453  8472  8492 
8610  8630  8650  8670  8690 
8810  8831  8851  8872  8892 

2  4 
2  4 
2  4 
2  4 
2  4 

6 
6 
6 
6 
6 

7 
8 
8 
8 
8 

9  11 

9  11 

10  12 

10  12 

10  12 

13  15  17 

13  15  17 

14  15  17 
14  16  18 
14  16  18 

.95 
.96 
.97 
.98 
.99 

8913  8933  8954  8974  8995 
9120  9141  9162  9183  9204 
9333  9354  9376  9397  9419 
9550  9572  9594  9616  9638 
9772  9795  9817  9840  9863 

9016  9036  9057  9078  9099 
9226  9247  9268  9290  9311 
9441  9462  9484  9506  9528 
9661  9683  9705  9727  9750 
9886  9908  9931  9954  9977 

2  4 
2  4 
2  4 
2  4 
2  5 

6 
6 

7 
7 
7 

8 
8" 
9 
9 
9 

10 
11 
11 
11 
11 

12 
13 
13 
13 
14 

15  17  19 
15  17  19 

15  17  20 

16  18  20 
16  18  20 

0   12   3   4 

5   6    7   8   9 

1  2 

3 

4 

5 

6 

7  8  9 
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FIVE-PLACE  LOGARITHMS 


N. 

0 

12   3   4, 

i 

5   6   7   8   9 

1 

Proportional 
parts 

100 

00 

000 

043  087  130  173 

217  260  303  346  389 

44 

43   42 

101 

432 

475  518  561  604 

647  689  732  775  817  1 

4,4 

4,3  4,2 

102 

860 

903  945  988*030 

*072*115*157*199*242  12 

8,8 

8,6  8,4 

103 

01 

284 

326  368  410  452 

494  536  578  620  662  3 

13,2 

12,9  12,6 

104 

703 

745  787  828  870 

912  953  995*036*078  4 

17,6 

17,2  16,8 

105 

02 

119 

160  202  243  284 

325  366  407  449  490  '5 

22,0 

21,5  21,0 

106 

531 

572  612  653  694 

735  776  816  857  898  '6 

26,4 

25,8  25,2 

107 

938 

979*019*060*100 

*141*181*222*262*302  , 7 

30,8 

30,1  29,4 

108 

03 

342 

383  423  463  503 

543  583  623  663  703  ]'8 

35,2 

34,4  33,6 

109 

743 

782  822  862  902 

941  981*021*060*100  9 

39,6 

38,7  37,8 

110 

04 

139 

179  218  258  297 

336  376  415  454  493 

41 

40   39 

111 

532 

571  610  650  689 

727  766  805  844  883  1 

4,1 

4,0  3,9 

112 

922 

961  999*038*077 

*115*154*192*231*269  2 

8,2 

8,0  7,8 

113 

05 

308 

346  385  423  461 

500  538-  576  614  652  3 

12,3 

12,0  11,7 

114 

690 

729  767  805  843 

881  918-  956  994*032  !  4 

16,4 

16,0  15,6 

115 

06 

070 

108  145  183  221 

258  296  333  371  408  i!5 

20,5 

20,0  19,5 

116 

446 

483  521  558  595 

633  670  707  744  781  '6 

24,6 

24,0  23,4 

117 

819 

856  893  930  967 

*004*041*078*1 15*151  i7 

28,7 

28,0  27,3 

118 

07 

188 

225  262  298  335 

372  408  445  482  518  :8 

32,8 

32,0  31,2 

119 

555 

591  628  664  700 

737  773  809  846  882  9 

36,9 

36,0  35,1 

120 

918  954  990*027*063 

*099*135*171*207*243 

38 

37   36 

121 

08 

279 

314  350  386  422 

458  493  529  565  600  1 

3,8 

3,7  3,6 

122 

636 

672  707  743  778 

814  849  884  920  955  2 

7,6 

7,4  7,2 

123 

991*026*061*096*132  | 

*167*202*237*272*307  i3 

11,4 

11,1  10,8 

124 

09 

342 

377  412  447  482 

517  552  587  621  656  iJ4 

15,2 

14,8  14,4 

125 

691 

726  760  795  830 

864  899  934  968*003  5 

19,0 

18,5  18,0 

126 

10 

037 

072  106  140  175 

209  243  278  312  346  6 

22,8 

22,2  21,6 

127 

380 

415  449  483  517 

551  585  619  653  687  7 

26,6 

25,9  25,2 

128 

721 

755  789  823  857 

890  924  958  992*025  i8 

30,4 

29,6  28,8 

129 

11 

059 

093  126  160  193 

227  261  294  327  361  9 

34,2 

33,3  32,4 

130 

394 

428  461  494  528 

561  594  628  661  694 

35 

34   33 

131 

727 

760  793  826  860 

893  926  959  992*024  1 

3,5 

3,4  3,3 

132 

12 

057 

090  123  156  189 

222  254  287  320  352  ! 2 

7,0 

6,8  6,6 

133 

385 

418  450  483  516 

548  581  613  646  678  i;3 

10,5 

10,2  9,9 

134 

710 

743  775  808  840 

872  905  937  969*001  j4 

14,0 

13,6  13,2 

135 

13 

033 

066  098  130  162 

194  226  258  290  322  5 

17,5 

17,0  16,5 

136 

354 

386  418  450  481 

513  545  577  609  640  16 

21,0 

20,4  19,8 

137 

672 

704  735  767  799 

830  862  893  925  956  7 

24,5 

23,8  23,1 

138 

988*019*051*082*114 

*145*176*208*239*270  8 

28,0 

27,2  26,4 

139 

14 

301 

333  364  395  426 

457  489  520  551  582  9 

31,5 

30,6  29,7 

140 

613 

644  675  706  737 

768  799  829  860  891 

32 

31   30 

141 

922 

953  983*014*045 

*076*106*137*168*198  1 

3,2 

3,1  3,0 

142 

15 

229 

259  290  320  351 

381  412  442  473  503  12 

6,4 

6,2  6,0 

143 

534 

564  594  625  655 

685  715  746  776  806  '3 

9,6 

9,3  9,0 

144 

836 

866  897  927  957 

987*017*047*077*107  \4 

12,8 

12,4  12,0 

145 

16 

137 

167  197  227  256 

286  316  346  376  406  Ii5 

16,0 

15,5  15,0 

146 

435 

465  496  524  554 

584  613  643  673  702  6 

19,2 

18,6  18,0 

147 

732 

761  791  820  850 

879  909  938  967  997  7 

22,4 

21,7  21,0 

148 

17 

026 

056  085  114  143 

173  202  231  260  289  '8 

25,6 

24,8  24,0 

149 

319 

348  377  406  435 

464  493  522  551  580  9 

28,8 

27,9  27,0 

150 

609 

638  667  696  725 

754  782  811  840  869 

1 

N. 

0 

12   3   4 

1 
5   6   7   8   9   1 

'.                                           '  t 

Proportional 

parts 
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FIVE-PLACE  LOGARITHMS   (Continued) 


N. 

0   12   3   4 

5   6   7   8   9 

Proportional 

parts 

ISO 

17  609  638  667  696  725 

754  782  811  840  869 

29 

28 

151 

898  926  955  984*013 

*041*070*099*127*156 

1 

2,9 

2,8 

152 

18  184  213  241  270  298 

327  355  384  412  441 

2 

5,8 

5,6 

153 

469  498  526  554  583 

611  639  667  696  724 

3 

8,7 

8,4 

154 

752  780  808  837  865 

893  921  949  977*005 

4 

11,6 

11,2 

155 

19  033  061  089  117  145 

173  201  229  257  285 

5 

14,5 

14,0 

156 

312  340  368  396  424 

451  479  507  535  562 

6 

17,4 

16,8 

157 

590  618  645  673  700 

728  756  783  811  838 

7 

20,3 

19,6 

158 

866  893  921  948  976 

*003*030*058*085*112 

8 

23,2 

22,4 

159 

20  140  167  194  222  249 

276  303  330  358  385 

9 

26,1 

25,2 

160 

412  439  466  493  520 

548  575  602  629  656 

27 

26 

161 

683  710  737  763  790 

817  844  871  898  925 

1 

2,7 

2,6 

162 

952  978*005*032*059 

*085*112*139*165*192 

2 

5,4 

5,2 

163 

21  219  245  272  299  325 

352  378  405  431  458 

3 

8,1 

7,8 

164 

484  511  537  564  590 

617  643  669  696  722 

4 

10,8 

10,4 

165 

748  775  801  827  854 

880  906  932  958  985 

5 

13,5 

13,0 

166 

22  Oil  037  063  089  115 

141  167  194  220  246 

6 

16,2 

15,6 

167 

272  298  324  350  376 

401  427  453  479  505 

7 

18,9 

18,2 

168 

531  557  583  608  634 

660  686  712  737  763 

8 

21,6 

20,8 

169 

789  814  840  866  891 

917  943  968  994*019 

9 

24,3 

23,4 

170 

23  045  070  096  121  147 

172  198  223  249  274 

25 

171 

3t)0  325  350  376  401 

426  452  477  502  528 

1     2,5 

172 

553  578  603  629  654 

679  704  729  754  779 

2     5,0 

173 

805  830  855  880  905 

930  955  980*0(55*030 

3     7,5 

174 

•24  055  080  105  130  155 

180  204  229  254  279 

i          10,0 

175 

304  329  353  378  403 

428  452  477  502  527 

5    12,5 

176 

551  576  601  625  650 

674  699  724  748  773 

6    15,0 

177 

797  822  846  871  895 

920  944  969  993*018 

7    17,5 

178 

25  042  066  091  115  139 

164  188  212  237  261 

8    20,0 

179 

285  310  334  358  382 

406  431  455  479  503 

9    22,5 

180 

527  551  575  600  624 

648  672  696  720  744 

24 

23 

181 

768  792  816  840  864 

888  912  935  959  983 

1     2,4 

2,3 

182 

26  007  031  055  079  102 

126  150  174  198  221 

2    4,8 

4,6 

183 

245  269  293  316  340 

364  387  411  435  458 

3    7,2 

6,9 

184 

482  505  529  553  576 

600  623  647  670  694 

4    9,6 

9,2 

185 

717  741  764  788  811 

834  858  881  905  928 

5    12,0 

11,5 

186 

951  975  998*021*045 

♦068*091*114*138*161 

6    14,4 

13,8 

187 

27  184  207  231  254  277 

300  323  346  370  393 

7    16,8 

16,1 

188 

416  439  462  485  508 

531  554  577  600  623 

8    19,2 

18,4 

189 

646  669  692  715  738 

761  784  807  830  852 

9   21,6 

20,7 

190 

875  898  921  944  967 

989*012*035*058*081 

22 

21 

191 

28  103  126  149  171  194 

217  240  262  285  307 

1    2,2 

2,1 

192 

330  353  375  398  421 

443  466  488  511  533 

2    4,4 

4,2 

193 

556  578  601  623  646 

668  691  713  735  758 

3    6,6 

6,3 

194 

780  803  825  847  870 

892  914  937  959  981 

4    8,8 

8,4 

195 

29  003  026  048  070  092 

115  137  159  181  203 

5    11,0 

10,5 

196 

226  248  270  292  314 

336  358  380  403  425 

6    13^2 

12,6 

197 

447  469  491  513  535 

557  579  601  623  645 

7    15,4 

14,7 

198 

667  688  710  732  754 

776  798  820  842  863 

8    17,6 

16,8 

199 

885  907  929  951  978 

994*016*038*060*081 

9    19,8 

18,9 

200 

30  103  125  146  168  190 

211  233  255  276  298 

- 

N. 

0   12   3   4 

5   6   7   8   9 

Proportional 

parts 
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FIVE-PLACE  LOGARITHMS   (Continued) 


0 

1 

5   6   7   8   9 

I 

N. 

2 

3 

4 

'roportional 

parts 

200 

30  103 

125 

146 

168 

190 

211  233  255  276  298 

22    21 

201 

320 

341 

363 

384 

406 

428  449  471  492  514 

1 

2,2   2,1 

202 

535 

557 

578 

600 

621 

643  664  685  707  728 

2 

4,4   4,2 

203 

750 

771 

792 

814 

835 

856  878  899  920  942 

3 

6,6   6,3 

204 

963 

984*006*027*048  i 

*069*091*112*133*154 

4 

8,8   8,4 

205 

31  175 

197 

218 

239 

260 

281  302  323  345  366 

5 

11,0  10,5 

206 

387 

408 

429 

450 

471 

492  513  534  555  576 

6 

13,2  12,6 

207 

597 

618 

639 

660 

681 

702  723  744  765  785 

7 

15,4  14,7 

208 

806 

827 

848 

869 

890 

911  931  952  973  994 

8 

17,6  16,8 

209 

32  015 

035 

056 

077 

098 

118  139  160  181  201 

9 

19,8  18,9 

210 

222 

243 

263 

284 

305 

325  346  366  387  408 

20 

211 

428 

449 

469 

490 

510 

531  552  572  593  613 

1 

2,0 

212 

634 

654 

675 

695 

715 

736  756  777  797  818 

2 

4,0 

213 

838 

858 

879 

899 

919 

940  960  980*001*021 

3 

6,0 

214 

33  041 

062 

082 

102 

122 

143  163  183  203  224 

4 

8,0 

215 

244 

264 

284 

304 

325 

345  365  385  405  425 

5 

10,0 

216 

445 

465 

486 

506 

526 

546  566  586  606  626 

6 

12,0 

217 

646 

666 

686 

706 

726 

746  766  786  806  826 

7 

14,0 

218 

846 

866 

885 

905 

925 

945  965  985*005*025 

8 

16,0 

219 

34  044 

064 

084 

104 

124 

143  163  183  203  223 

9 

18,0 

220 

242 

262 

282 

301 

321 

341  361  380  400  420 

19 

221 

439 

459 

479 

498 

518 

537  557  577  596  616 

1 

1,9 

222 

635 

655 

674 

694 

713 

733  753  772  792  811 

2 

3,8 

223 

830 

850 

869 

889 

908 

928  947  967  986*005 

3 

5,7 

224 

35  025 

044 

064 

083 

102 

122  141  160  180  199 

4 

7,6 

225 

218 

238 

257 

276 

295 

315  334  353  372  392 

5 

9;5 

226 

411 

430 

449 

468 

488 

507  526  545  564  583 

6 

11,4 

227 

603 

622 

641 

660 

679 

698  717  736  755  774 

7 

13,3 

228 

793 

813 

832 

851 

870 

889  908  927  946  965 

8 

15,2 

229 

984*003*021*040*059  | 

*078*097*116*135*154 

9 

17,1 

230 

36  173 

192 

211 

229 

248 

267  286  305  324  342 

18 

231 

361 

380 

399 

418 

436 

455  474  493  511  530 

1 

1,8 

232 

549 

568 

586 

605 

624 

642  661  680  698  717 

2 

3,6 

233 

736 

754 

773 

791 

810 

829  847  866  884  903 

3 

5,4 

234 

922 

940 

959 

977 

996 

*014*033*051*070*088 

4 

7,2 

235 

37  107 

125 

144 

162 

181 

199  218  236  254  273 

5 

9,0 

236 

291 

310 

328 

346 

365 

383  401  420  438  457 

6 

10,8 

237 

475 

493 

511 

530 

548 

566  585  603  621  639 

7 

12,6 

238 

658 

676 

694 

712 

731 

749,767  785  803  822 

8 

14,4 

239 

840 

858 

876 

894 

912 

931  949  967  985*003 

9 

16,2 

240 

38  021  039  057  075  093 

112  130  148  166  184 

17 

241 

202 

220 

238 

256 

274 

292  310  328  346  364 

1 

1,7 

242 

382 

399 

417 

435 

453 

47J  489  507  525  543 

2 

3,4 

243 

561 

578 

596 

614 

632 

650-668  686  703  721 

3 

5,1 

244 

739 

757 

775 

792 

810 

828  846  863  881  899 

4 

6,8 

245 

917 

934 

952 

970 

987 

*005*023 *04 1 *058*076 

5 

8,5 

246 

39  094 

HI 

129 

146 

164 

182  199  217  235  252 

6 

10,2 

247 

270 

287 

305 

322 

340 

358  375  393  410  428 

7 

11,9 

248 

445 

463 

480 

498 

515 

533  550  568  585  602 

8 

13,6 

249 

620 

637 

655 

672 

690 

707  724  742  759  777 

9 

15,3 

250 

794 

811 

829 

846 

863 

881  898  915  933  950 

N. 

0 

1 

2 

3 

4 

5   6   7   8   9 

I 

'roportional 
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FIVE-PLACE  LOGARITHMS   (Continued) 


N. 

0 

1 

2   3   4 

5   6   7   8   9 

Proportional 

parts 

250 

39  794 

811 

829  846  863 

881  898  915  933  950 

18 

251 

967 

985*002*019*037 

*054*07 1*088*106*123 

1 

1,8 

252 

40  140 

157 

175  192  209 

226  243  261  278  295 

2 

3,6 

253 

312 

329 

346  364  381 

398  415  432  449  466 

3 

5,4 

254 

483 

500 

518  535  552 

569  586  603  620  637 

4 

7,2 

255 

654 

671 

688  705  722 

739  756  773  790  807 

6 

9,0 

256 

824 

841 

858  875  892 

909  926  943  960  976 

6 

10,8 

257 

993*010' 

■=027*044*061 

*078*095*111*128*145 

7 

12,6 

258 

41  162 

179 

196  212  229 

246  263  280  296  313 

8 

14,4 

259 

330 

347 

363  380  397 

414  430  447  464  481 

9 

16,2 

260 

497 

514 

531  547  564 

581  597  614  631  647 

17 

261 

664 

681 

697  714  731 

747  764  780  797  814 

1 

1,7 

262 

830 

847 

863  880  896 

913  929  946  963  979 

2 

3,4 

263 

996*012*029*045*062 

*078*095*111*127*144 

3 

5,1 

264 

42  160 

177 

193  210  226 

243  259  275  292  308 

4 

6,8 

265 

325 

341 

357  374  390 

406  423  439  455  472 

5 

8,5 

266 

488 

504 

521  537  553 

570  586  602  619  635 

6 

10,2 

267 

651 

667 

684  700  716 

732  749  765  781  797 

7 

11,9 

268 

813 

830 

846  862  878 

894  911  927  943  959 

8 

13,6 

269 

975 

991 

■=008*024*040 

*056*072*088*104*120 

9 

15,3 

270 

43  136 

152 

169  185  201 

217  233  249  265  281 

16 

271 

297 

313 

329  345  361 

377  393  409  425  441 

1 

1,6 

272 

457 

473 

489  505  521 

537  553  569  584  600 

2 

3,2 

273 

616 

632 

648  664  680 

696  712  727  743  759 

Q 
o 

4.8 

274 

775 

791 

807  823  838 

854  870  886  902  917 

4 

6,4 

275 

933 

949 

965  981  996 

*012*028*044*059*075 

5 

8,P 

276 

44  091 

107 

122  138  154 

170  185  201  217  232 

6 

9,6 

277 

248 

264 

279  295  311 

326  342  358  373  389 

7 

11,2 

278 

404 

420 

436  451  467 

483  498  514  529  545 

8 

12,8 

279 

560 

576 

592  607  623 

638  654  669  685  700 

9 

14,4 

280 

716 

731 

747  762  778 

793  809  824  840  855 

15 

281 

871 

886 

902  917  932 

948  963  979  994*010 

1 

1,5 

282 

45  025 

040 

056  071  086 

102  117  133  148  163 

2 

3,0 

283 

179 

194 

209  225  240 

255  271  286  301  317 

3 

4,5 

284 

332 

347 

362  378  393 

408  423  439  454  469 

4 

6,0 

285 

484 

500 

515  530  545 

561  576  591  606  621 

5 

7,5 

286 

637 

652 

667  682  697 

712  728  743  758  773 

6 

9,0 

287 

788 

803 

818  834  849 

864  879  894  909  924 

7 

10,5 

288 

939 

954 

969  984*000 

*015*030*045*060*075 

8 

12,0 

289 

46  090 

105 

120  135  150 

165  180  195  210  225 

9 

13,5 

290 

240 

255 

270  285  300 

315  330  345  359  374 

14 

291 

389 

404 

419  434  449 

464  479  494  509  523 

1 

1,4 

292 

538 

553 

568  583  598 

613  627  642  657  672 

2 

2!8 

293 

687 

702 

716  731  746 

761  776  790  805  820 

3 

4,2 

294 

835 

850 

864  879  894 

909  923  938  953  967 

4 

5,6 

295 

982 

997*012*026*041  | 

*056*070*085*100*114 

5 

7,0 

296 

47  129 

144 

159  173  188 

'  202  217  232  246  261 

6 

8,4 

297 

276 

290 

305  319  334 

349  363  378  392  407 

7 

9,8 

298 

422 

436 

451  465  480 

494  509  524  538  553 

8 

11,2 

299 

567 

582 

596  611  625 

640  654  669  683  698 

9 

12,6 

300 

712 

727 

741  756  770 

784  799  813  828  842 

N. 

0 

1 

2   3   4 

5   6   7   8   9 

F 

roportional 
parts 
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FIVE-PLACE  LOGARITHMS   (Continued) 


N. 

0 

12   3   4 

5   6   7   8   9 

Proportional 

parts 

300 

47  712 

727  741  756  770 

784  799  813  828  842 

301 

857 

871  885  900  914 

929  943  958  972  986 

302 

48  001 

015  029  044  058 

073  087  101  116  130 

303 

144 

159  173  187  202 

216  230  244  259  273 

15 

304 

287 

302  316  330  344 

359  373  387  401  416 

1 

1,5 

305 

430 

444  458  473  487 

501  515  530  544  558 

2 

3,0 

306 

572 

586  601  615  629 

643  657  671  686  700 

3 

4,5 

307 

714 

728  742  756  770 

785  799  813  827  841 

4 

6,0 

308 

855 

869  883  897  911 

926  940  954  968  982 

5 

7,5 

309 

996*010*024*038*052  I 

*066*080*094*108*122 

6 

9,0 

7 

10,5 

310 

49  136 

150  164  178  192 

206  220  234  248  262 

8 

12,0 

311 

276 

290  304  318  332 

346  360  374  388  402 

9 

13,5 

312 

415 

429  443  457  471 

485  499  513  527  541 

313 

554 

568  582  596  610 

624  638  651  665  679 

314 

693 

707  721  734  748 

762  776  790  803  817 

315 

831 

845  859  872  886 

900  914  927  941  955 

14 

316 

969 

982  996*010*024 

*037 *051 *065*079 *092 

1 

1,4 

317 

5(1  106 

120  133  147  161 

174  188  202  215  229 

2 

2,8 

318 

243 

256  270  284  297 

311  325  338  352  365 

3 

4,2 

319 

379 

393  406  420  433 

447  461  474  488  501 

4 
5 

5,6 

7,0 

320 

515 

529  542  556  569 

583  596  610  623  637 

6 

8,4 

321 

651 

664  678  691  705 

718  732  745  759  772 

7 

9,8 

322 

786 

799  813  826  840 

853  866  880  893  907 

8 

11,2 

323 

920 

934  947  961  974 

987*001*014*028*041 

9 

12,6 

324 

51  055 

068  081  095  108 

121  135  148  162  175 

325 

188 

202  215  228  242 

255  268  282  295  308 

326 

322 

335  348  362  375 

388  402  415  428  441 

327 

455 

468  481  495  508 

521  534  548  561  574 

13 

328 

587 

601  614  627  640 

654  667  680  693  706 

1 

1,3 

329 

720 

733  746  759  772 

786  799  812  825  838 

2 
3 

2,6 
3,9 

330 

851 

865  878  891  904 

917  930  943  957  970 

4 

5,2 

331 

983 

996*009*022*035 

*048*061*075*088*101 

5 

6,5 

332 

52  114 

127  140  153  166 

179  192  205  218  231 

6 

7,8 

333 

244 

257  270  284  297 

310  323  336  349  362 

7 

9,1 

334 

375 

388  401  414  427 

440  453  466  479  492 

8 

10,4 

335 

504 

517  530  543  556 

569  582  595  608  621 

9 

11,7 

336 

634 

647  660  673  686 

699  711  724  737  750 

337 

763 

776  789  802  815 

827  840  853  866  879 

338 

892 

905  917  930  943 

956  969  982  994*007 

339 

53  020 

033  046  058  071 

084  097  110  122  135 

1 

12 

1/2 

340 

148 

161  173  186  199 

212  224  237  250  263 

2 

2,4 

341 

275 

288  301  314  326 

339  352  364  377  390 

3 

3,6 

342 

403 

415  428  441  453 

466  479  491  504  517 

4 

4,8 

343 

529 

542  555  567  580 

593  605  618  631  643 

5 

6,0 

344 

656 

668  681  694  706 

719  732  744  757  769 

6 

I'? 

345 

782 

794  807  820  832 

845  857  870  882  895 

7 

8,4 

346 

908 

920  933  945  958 

970  983  995*008*020 

8 

9,6 

347 

54  033 

045  058  070  083 

095  108  120  133  145 

9 

10,8 

348 

158 

170  183  195  208 

220  233  245  258  270 

349 

283 

295  307  320  332 

345  357  370  382  394 

350 

407 

419  432  444  456 

469  481  494  506  518 
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FIVE-PLACE  LOGARITHMS   (Continued) 


N- 

0   12   3   4 

5   6   7   8   9 

Proportional 

parts 

350 

54  407  419  432  444  456 

469  481  494  506  518 

351 

531  543  555'  568  580 

593  605  617  630  642 

352 

654  667  679  691  704 

716  728  741  753  765 

353 

777  790  802  814  827 

839  851  864  876  888 

13 

354 

900  913  925  937  949 

962  974  986  998*011 

1 

1,3 

355 

55  023  035  047  060  072 

084  096  108  121  133 

2 

2,6 

356 

145  157  169  182  194 

206  218  230  242  255 

3 

3,9 

357 

267  279  291  303  315 

328  340  352  364  376 

4 

5,2 

358 

388  400  413  425  437 

449  461  473  485  497 

5 

6,5 

359 

609  522  534  546  558 

570  582  594  606  618 

6 

7 

7,8 
9,1 

360 

630  642  654  666  678 

691  703.715  727  739 

8 

10,4 

361 

751  763  775  787  799 

811  823  835  847  859 

9 

11,7 

362 

871  883  895  907  919 

931  943  955  967  979 

363 

991*003*015*027*038 

*050*062  *074  *086  *098 

364 

56  110  122  134  146  158 

170  182  194  205  217 

365 

229  241  253  265  277 

289  301  312  324  336 

12 

366 

348  360  372  384  396 

407  419  431  443  455 

1 

1,2 

367 

467  478  490  502  514 

526  538  549  561  573 

2 

2,4 

368 

585  597  608  620  632 

644  656  667  679  691 

3 

3,6 

369 

703  714  726  738  750 

761  773  785  797  808 

4 
5 

4,8 
6,0 

370 

820  832  844  855  867 

879  891  902  914  926 

6 

7,2 

371 

937  949  961  972  984 

996*008*019*031*043 

7 

8,4 

372 

57  054  066  078  089  101 

113  124  138  148  159 

8 

9,6 

373 

171  183  194  206  217 

229  241  252  264  276 

9 

10,8 

374 

287  299  310  322  334 

345  357  368  380  392 

375 

403  415  426  438  449 

461  473  484  496  507 

376 

519  530  542  553  565 

576  588  600  611  623 

377 

634  646  657  669  680 

692  703  715  726  738 

11 

378 

749  761  772  784  795 

807  818  830  841  852 

1 

1,1 

379 

864  875  887  898  910 

921  933  944  955  967 

2 
3 

2,2 
3,3 

380 

978  990*001*013*024 

*035*047*058*070*081 

4 

4,4 

381 

58  092  104  115  127  138 

149  161  172  184  195 

5 

55 

382 

206  218  229  240  252 

263  274  286  297  309 

6 

6,6 

383 

320  331  343  354  365 

377  388  399  410  422 

7 

7,7 

384 

433  444  456  467  478 

490  501  512  524  535 

8 

8,8 

385 

546  557  569  580  591 

602  614  625  636  647 

9 

9,9 

386 

659  670  681  692  704 

715  726  737  749  760 

387 

771  782  794  805  816 

827  838  850  861  872 

388 

883  894  906  917  928 

939  950  961  973  984 

389 

995*006*017*028*040 

*051 *062 *073*084*095 

1 

10 

1,0 

390 

59  106  118  129  140  151 

162  173  184  195  207 

2 

2,0 

391 

218  229  240  251  262 

273  284  295  306  318 

3 

3,0 

392 

329  340  351  362  373 

384  395  406  417  428 

4 

4,0 

393 

439  450  461  472  483 

494  506  517  528  539 

5 

5,0 

394 

550  561  572  583  594 

605  616  627  638  649 

6 

6,0 

395 

660  671  682  693  704 

715  726  737  748  759 

7 

7,0 

396 

770  780  791  802  813 

824  835  846  857  868 

8 

8,0 

397 

879  890  901  912  923 

934  945  956  966  977 

9 

9,0 

398 

988  999*010=^021*032 

*043*0 54*065*076*086 

399 

60  097  108  119  130  141 

152  163  173  184  195 

400 

206  217  228  239  249 

260  271  282  293  304 
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FIVE-PLACE  LOGARITHMS  (Continued) 


N. 

0 

1 

2 

3 

4 

5 

6 

7 
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Proportional 

parts 

400 

60  206 

217 

228 

239 

249 

260 

271 

282 

293  304 

401 

314 

325 

336 

347 

358 

369 

379 

390 

401  412 

402 

423 

433 

444 

455 

466 

477 

487 

498 

509  520 

403 

531 

541 

552 

563 

574 

584 

595 

606 

617  627 

404 

638 

649 

660 

670 

681 

692 

703 

713 

724  735 

105 

746 

756 

767 

778 

788 

799 

810 

821 

831  842 

406 

853 

863 

874 

885 

895 

906 

917 

927 

938  949 

407 

959 

970 

&81 

991  *002  1 

*013  *023  *034  *045  *055  I 

11 

408 

61  066 

077 

087 

098 

109 

119 

130 

140 

151  162 

1 

I'l 

409 

172 

183 

194 

204 

215 

225 

236 

247 

257  268 

2 
3 

2.2 
3'3 

410 

278 

289 

300 

310 

321 

331 

342 

352 

363  374 

4 

4'4 

411 

384 

395 

405 

416 

426 

437 

448 

458 

469  479 

5 

5.5 

412 

490 

500 

511 

521 

532 

542 

553 

563 

574  584 

6 

6-6 

413 

595 

606 

616 

627 

637 

648 

658 

669 

679  690 

7 

7-7 

414 

700 

711 

721 

731 

742 

752 

763 

773 

784.  794 

8 

8'8 

415 

8C5 

815 

826 

836 

847 

857 

868 

878 

888  899 

9 

9'9 

416 

909 

920 

930 

941 

951 

962 

972 

982 

993  *003 

417 

62  014 

024 

034 

045 

055 

066 

076 

086 

097  107 

418 

118 

128 

138 

149 

159 

170 

180 

190 

201  211 

419 

221 

232 

242 

252 

263 

273 

284 

294 

304  315 

420 

325 

335 

346 

356 

366 

377 

387 

397 

408  418 

10 

421 

428 

439 

449 

459 

469 

480 

490 

500 

511  521 

1 

1.0 

422 

531 

542 

552 

562 

572 

583 

593 

603 

613  624 

2 

2/0 

423 

634 

644 

655 

665 

675 

685 

696 

706 

716  726 

3 

3.0 

424 

737 

747 

757 

767 

778 

788 

798 

808 

818  829 

4 

4.0 

425 

839 

849 

859 

870 

880 

890 

900 

910 

921  931 

5 

50 

,426 

941 

951 

961 

972 

982 

992  *002  *012  *022  *033  | 

6 

6.0 

'427 

63  043 

053 

063 

073 

083 

094 

104 

114 

124  134 

7 

7.0 

■428 

144 

155 

165 

175 

185 

195 

205 

215 

225  236 

8 

8.0 

429 

246 

256 

266 

276 

286 

296 

306 

317 

327  337 

9 

9.0 

430 

347 

357 

367 

377 

387 

397 

407 

417 

428  438 

431 

448 

458 

468 

478 

488 

498 

508 

518 

528  538 

432 

548 

558 

568 

579 

589 

599 

609 

619 

629  639 

433 

649 

659 

669 

679 

689 

699 

709 

719 

729  739 

434 

749 

759 

769 

779 

789 

799 

809 

819 

829  839 

435 

849 

859 

869 

879 

889 

899 

909 

919 

929  939 

9 

436 

949 

959 

969 

979 

988 

998  *008  *018  *028  *038  I 

1 

0.9 

437 

64  048 

058 

068 

078 

088 

098 

108 

118 

128  137 

2 

1.8 

438 

147 

157 

167 

177 

187 

197 

207 

217 

227  237, 

3 

2.7 

439 

246 

256 

266 

276 

286 

296 

306 

316 

326  335 

4 
5 

3.6 
4'5 

440 

345 

355 

365 

375 

385 

395 

404 

414 

424  434 

6 

5.4 

441 

444 

454 

464 

473 

483 

493 

503 

513 

523  532 

7 

6.3 

442 

542 

552 

562 

572 

582 

591 

301 

611 

621  631 

8 

7.2 

443 

640 

650 

660 

670 

680 

689 

699 

709 

719  729 

9 

8.1 

444 

738 

748 

758 

768 

777 

787 

797 

807 

816  826 

445 

836 

846 

856 

865 

875 

885 

895 

904 

914  924 

446 

933 

943 

953 

963 

972 

982 

992  *002  *011  *021  | 

447 

65  031 

040 

050 

060 

070 

079 

089 

099 

108  118 

448 

128 

137 

147 

157 

167 

176 

186 

196 

205  215 

449 

225 

234 

244 

254 

263 

273 

283 

292 

302  312 

460 

321 

331 

341 

350 

360 

369 

379 

389 

398  408 
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FIVE-PLACE  LOGARITHMS  (Continued) 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8   9 

Proportional 
parts 

450 

65  321 

331 

341 

350 

360 

369 

379 

389 

398  408 

451 

418 

427 

437 

447 

456 

466 

475 

485 

495  504 

452 

514 

523 

533 

543 

552 

562 

571 

581 

591  600 

453 

610 

619 

629 

639 

648 

658 

667 

677 

686  696 

454 

706 

715 

725 

734 

744 

753 

763 

772 

782  792 

455 

801 

811 

820 

830 

839 

849 

858 

868 

877  887 

456 

896 

906 

916 

925 

935 

944 

9.54 

963 

973  982 

457 

992 

*001  *011 

*020 

*030 

*039 

*0-49  *058 

*068  *077 

10 

458 

66  087 

096 

106 

115 

124 

134 

143 

153 

162  172 

1 

1-0 

459 

181 

191 

200 

210 

219 

229 

238 

247 

257  266 

2 
3 

2-0 
3-0 

460 

276 

285 

295 

304 

314 

323 

332 

342 

351  361 

4 

4-0 

461 

370 

380 

389 

398 

408 

417 

427 

436 

445  455 

5 

50 

462 

464 

474 

483 

492 

502 

511 

521 

530 

539  549 

6 

60 

463 

558 

567 

577 

586 

596 

605 

614 

624 

633  642 

7 

7-0 

464 

652 

661 

671 

680 

689 

699 

708 

717 

727  736 

8 

8-0 

465 

745 

755 

764 

773 

783 

792 

801 

811 

820  829 

9 

9-0 

466 

839 

848 

857 

867 

876 

885 

894 

904 

913  922 

467 

932 

941 

950 

960 

969 

978 

987 

997  *006  *015  1 

468 

67  025 

034 

043 

052 

062 

071 

080 

089 

099  108 

469 

117 

127 

136 

145 

154 

164 

173 

182 

191  201 

470 

210 

219 

228 

237 

247 

256 

265 

274 

284  293 

471 

302 

311 

321 

330 

339 

348 

357 

367 

376'  385 

9 

472 

394 

403 

413 

422 

431 

440 

449 

459 

468  477 

1 

09 

473 

486 

495 

504 

514 

523 

532 

541 

550 

560  569 

2 

1-8 

474 

578 

587 

596 

605 

614 

624 

633 

642 

651  660 

3 

2-7 

475 

669 

679 

688 

697 

706 

715 

724 

733 

742  752 

4 

3-6 

476 

761 

770 

779 

788 

797 

806 

815 

825 

834  843 

5 

4-5 

477 

852 

861 

870 

879 

888 

897 

906 

916 

925  934 

6 

5-4 

478 

943 

952 

961 

970 

979 

988 

997*006 

*015  *024 

7 

6-3 

479 

68  034 

043 

052 

061 

070 

079 

088 

097 

106  115 

8 

Q 

7-2 

Q  1 

480 

124 

133 

142 

151 

160 

169 

178 

187 

196  205 

y  1  o'  ■ 

481 

215 

224 

233 

242 

251 

260 

269 

278 

287  296 

482 

305 

314 

323 

332 

341 

350 

359 

368 

377  386 

483 

395 

404 

413 

422 

431 

440 

449 

458 

467  476 

484 

485 

494 

502 

511 

520 

529 

538 

547 

556  565 

485 

574 

583 

592 

601 

610 

619 

628 

637 

646  655 

8 

486 

664 

673 

681 

690 

699 

708 

717 

726 

735  744 

1 

0-8 

487 

753 

762 

771 

780 

789 

797 

806 

815 

824  833 

2 

1-6 

488 

842 

851 

860 

869 

878 

886 

895 

904 

913  922 

3 

2-4 

489 

931 

940 

949 

958 

966 

975 

984 

993  *002  *011  1 

4 

3-2 

5 

4-0 

490 

69  020 

028 

037 

046 

055 

064 

073 

082 

090  099 

6 

4-8 

491 

108 

117 

126 

135 

144 

152 

161 

170 

179  188 

7 

5-6 

492 

197 

205 

214 

223 

232 

241 

249 

258 

267  276 

8 

6-4 

493 

285 

294 

302 

311 

320 

329 

338 

346 

355  364 

9 

7-2 

494 

373 

381 

390 

399 

408 

417 

425 

434 

443  452 

495 

461 

469 

478 

487 

496 

504 

513 

522 

531  539 

496 

548 

557 

566 

574 

583 

592 

601 

609 

618  627 

497 

636 

644 

653 

662 

671 

679 

688 

697 

705  714 

498 

723 

732 

740 

749 

758 

767 

775 

784 

793  801 

499 

810 

819 

827 

836 

845 

854 

862 

871 

880  888 

500 

897 

906 

914 

923 

932 

940 

949 

958 

966  975 
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FIVE-PLACE  LOGARITHMS  (Continued) 


N. 

0 

1 

2 

3 

4 

1 

1   ^ 

6 

7 

8   9 

Proportional 
parts 

500 

69  897 

906 

914 

923 

932 

1 

!  940 

949 

958 

966  975 

501 

984 

992 

*=001  *010  *018  ! 

*027 

*036*044 

*053  *062 

502 

70  070 

079 

088 

096 

105 

114 

122 

131 

140  148 

503 

157 

165 

174 

183 

191 

200 

209 

217 

226  234 

504 

243 

252 

260 

269 

278 

'  286 

295 

303 

312  321 

505 

329 

338 

346 

355 

364 

372 

381 

389 

398  406 

506 

415 

424 

432 

441 

449 

458 

467 

475 

484  492 

507 

501 

509 

518 

526 

535 

544 

552 

561 

569  578 

9 

508 

586 

595 

603 

612 

621 

629 

638 

646 

655  663 

1 

0-9 

509 

672 

680 

689 

697 

706 

714 

723 

731 

740  749 

2 
3 

1'8 
2.7 

510 

757 

766 

774 

783 

791 

800 

808 

817 

825  834 

4 

3.6 

511 

842 

851 

859 

868 

876 

!  885 

893 

902 

910  919 

5 

4.5 

512 

927 

935 

944 

952 

961 

:  969 

978 

986 

995  *003 

6 

5'4 

513 

71  012 

020 

029 

037 

046 

;  054 

063 

071 

079  088 

7 

6.3 

514 

096 

105 

113 

122 

130 

1  139 

147 

155 

164  172 

8 

7.2 

515 

181 

189 

198 

206 

214 

223 

231 

240 

248  257 

9 

8.1 

516 

265 

273 

282 

290 

299 

307 

315 

324 

332  341 

517 

349 

357 

366 

374 

383 

:  391 

399 

408 

416  425 

518 

433 

441 

450 

458 

466 

475 

483 

492 

500  508 

519 

517 

525 

533 

542 

550 

559 

567 

575 

584  592 

S20 

600 

609 

617 

625 

634 

642 

650 

659 

667  675 

8 

521 

684 

692 

700 

709 

717 

725 

734 

742 

750  759 

1 

O'S 

522 

767 

775 

784 

792 

800 

S09 

817 

825 

834  842 

2 

1'6 

523 

850 

858 

867 

875 

883 

892 

900 

908 

917  925 

3 

2'4 

524 

933 

941 

950 

958 

966 

975 

983 

991 

999  *008 

4 

3.2 

525 

72  016 

024 

032 

041 

049 

057 

066 

074 

082  090 

5 

4'0 

526 

099 

107 

115 

123 

132 

140 

148 

156 

165  173 

6 

4.8 

527 

181 

189 

198 

206 

214 

222 

230 

239 

247  255 

7 

5-6 

528 

263 

272 

280 

288 

296 

304 

313 

321 

329  337 

8 

6'4 

529 

346 

354 

362 

370 

378 

387 

395 

403 

411  419 

9 

7.2 

530 

428 

436 

444 

452 

460 

469 

477 

485 

493  501 

531 

509 

518 

526 

534 

542 

550 

558 

567 

575  583 

532 

591 

599 

607 

616 

624 

632 

640 

648 

656  665 

533 

673 

681 

689 

697 

705 

713 

722 

730 

738  746 

534 

754 

762 

770 

779 

787 

795 

803 

811 

819  827 

535 

835 

843 

852 

860 

868 

876 

884 

892 

900  908 

7 

536 

916 

925 

933 

941 

949 

957 

965 

973 

981  989 

1 

0.7 

537 

997  *006  *014  *022  *030  i 

*038  *046  *054 

*062  *070 

2 

1'4 

538 

73  078 

086 

094 

102 

111 

1  119 

127 

135 

143  151 

3 

2.1 

539 

159 

167 

175 

183 

191 

199 

207 

215 

223  231 

4 
5 

2.8 
3.5 

540 

239 

247 

255 

263 

272 

280 

288 

296 

304  312 

6 

4.2 

541 

320 

328 

336 

344 

352 

360 

368 

376 

384  392 

7 

4.9 

542 

400 

408 

416 

424 

432 

440 

448 

456 

464  472 

8 

5.6 

543 

480 

488 

496 

504 

512 

520 

528 

536 

544  552 

9 

6.3 

544 

560 

568 

576 

584 

592 

600 

608 

616 

624  632 

545 

640 

648 

656 

664 

672 

679 

687 

695 

703  711 

546 

719 

727 

735 

743 

751 

759 

767 

775 

783  791 

547 

799 

807 

815 

823 

830 

838 

846 

854 

862  870 

548 

878 

886 

894 

902 

910 

918 

926 

933 

941  949 

549 

957 

965 

973 

981 

989 

997  *005  *013  *020  *028  1 

550 

74  036 

044 

052 

060 

068 

076 

084 

092 

099  107 
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650 

74  036 

044 

052 

060 

068 

076 

084 

092 

099  107 

551 

115 

123 

131 

139 

147 

155 

162 

170 

178  186 

552 

194 

202 

210 

218 

225 

233 

241 

249 

257  265 

553 

273 

280 

288 

296 

304 

312 

320 

327 

335  343 

554 

351 

359 

367 

374 

382 

390 

398 

406 

414  421 

555 

429 

437 

445 

453 

461 

468 

476 

484 

492  500 

556 

507 

515 

523 

531 

539 

547 

554 

562 

570  578 

557 

586 

593 

601 

609 

617 

624 

632 

640 

648  656 

558 

663 

671 

679 

687 

695 

702 

710 

718 

726  733 

559 

741 

749 

757 

764 

772 

780 

788 

796 

803  811 

660 

819 

827 

834 

842 

850 

858 

865 

873 

881  889 

8 

561 

896 

904 

912 

920 

927 

935 

943 

950 

958  966 

1 

0-8 

562 

974 

981 

989 

997 

*005 

*012  *020  *028 

*Q35  *043 

2 

1-6 

563 

75  051 

059 

066 

074 

082 

089 

097 

105 

113  120 

3 

2-4 

564 

128 

136 

143 

151 

159 

166 

174 

182 

189  197 

4 

3.2 

565 

205 

213 

220 

228 

236 

243 

251 

259 

266  274 

5 

4-0 

566 

282 

289 

297 

305 

312 

320 

328 

335 

343  351 

6 

4-8 

567 

358 

366 

374 

381 

389 

397 

404 

412 

420  427 

7 

5-6 

568 

435 

442 

450 

458 

465 

473 

481 

488 

496  504 

8 

6-4 

569 

511 

519 

526 

534 

542 

549 

557 

565 

572  580 

9 

7'2 

670 

587 

595 

603 

610 

618 

626 

633 

641 

648  656 

571 

664 

671 

679 

686 

694 

702 

709 

717 

724  732 

572 

740 

747 

755 

762 

770 

778 

785 

793 

800  808 

573 

815 

823 

831 

838 

846 

853 

861 

868 

876  884 

574 

891 

899 

906 

914 

921 

929 

937 

944 

952  959 

575 

967 

974 

982 

989 

997 

*005  *012  *020  *027  *035  | 

576 

76  042 

050 

057 

065 

072 

080 

087 

095 

103  110 

577 

118 

125 

133 

140 

148 

155 

163 

170 

178  185 

578 

193 

200 

208 

215 

223 

230 

238 

245 

253  260 

679 

268 

275 

283 

290 

298 

305 

313 

320 

328  335 

680 

343 

350 

358 

365 

373 

380 

388 

395 

403  410 

7 

581 

418 

425 

433 

440 

448 

455 

462 

470 

477  485 

1 

0-7 

582 

492 

500 

507 

515 

522 

530 

537 

545 

552  559 

2 

1'4 

583 

567 

574 

582 

589 

597 

604 

612 

619 

626  634 

3 

2/1 

584 

641 

649 

656 

664 

671 

678 

686 

693 

701  708 

4 

2-8 

585 

716 

723 

730 

738 

745 

753 

760 

768 

775  782 

5 

3-5 

586 

790 

797 

805 

812 

819 

827 

834 

842 

849  856 

6 

4-2 

587 

864 

871 

879 

886 

893 

901 

908 

916 

923  930 

7 

4,9 

588 

938 

945 

953 

960 

967 

975 

982 

989 

997  *004 

8 

5-6 

589 

77  012 

019 

026 

034 

041 

048 

056 

063 

070  078 

9 

6'3 

690 

085 

093 

100 

107 

115 

122 

129 

137 

144  151 

591 

159 

166 

173 

181 

188 

195 

203 

210 

217  225 

592 

232 

240 

247 

254 

262 

269 

276 

283 

291  298 

593 

305 

313 

320 

327 

335 

342 

349 

357 

364  371 

594 

379 

386 

393 

401 

408 

415 

422 

430 

437  444 

595 

452 

459 

466 

474 

481 

488 

495 

503 

510  517 

596 

525 

532 

539 

546 

554 

561 

568 

576 

583  590 

597 

597 

605 

612 

619 

627 

634 

641 

648 

656  663 

598 

670 

677 

685 

692 

699 

706 

714 

721 

728  735 

599 

743 

750 

757 

764 

772 

779 

786 

793 

801  808 

600 

815 

822 

830 

837 

844 

851 

859 

866 

873  880 
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600 

77  815 

822 

830 

837 

844 

851 

859 

866 

873 

880 

601 

887 

895 

902 

909 

916 

924 

931 

938 

945 

952 

• 

602 

960 

967 

974 

981 

988 

996  *003  *010  *017  *025  I 

603 

78  032 

039 

046 

053 

061 

068 

075 

082 

089 

097 

604 

104 

111 

118 

125 

132 

140 

147 

154 

161 

168 

605 

176 

183 

190 

197 

204 

211 

219 

226 

233 

240 

606 

247 

254 

262 

269 

276 

283 

290 

297 

305 

312 

607 

319 

326 

333 

340 

347 

355 

362 

369 

376 

383 

8 

608 

390 

398 

405 

412 

419 

426 

433 

440 

447 

455 

1 

0-8 

609 

462 

469 

476 

483 

490 

497 

504 

512 

519 

526 

2 
3 

1'6 

2'4 

610 

533 

540 

547 

554 

561 

569 

576 

583 

590 

597 

4 

32 

611 

604 

611 

618 

625 

633 

640 

647 

654 

661 

668 

5 

40 

612 

675 

682 

689 

696 

704 

711 

718 

725 

732 

739 

6 

4-8 

613 

746 

753 

760 

767 

774 

781 

789 

796 

803 

810 

7 

5'6 

614 

817 

824 

831 

838 

845 

852 

859 

866 

873 

880 

8 

6'4 

615 

888 

895 

902 

909 

916 

923 

930 

937 

944 

951 

9 

7-2 

616 

958 

965 

972 

979 

986 

993  *000  *007  *014  *021  | 

617 

79  029 

036 

043 

050 

057 

064 

071 

078 

085 

092 

618 

099 

106 

113 

120 

127 

134 

141 

148 

155 

162 

619 

169 

176 

183 

190 

197 

204 

211 

218 

225 

232 

620 

239 

246 

253 

260 

267 

274 

281 

288 

295 

302 

7 

621 

309 

316 

323 

330 

337 

344 

351 

358 

365 

372 

1 

0-7 

622 

379 

386 

393 

400 

407 

414 

421 

428 

435 

442 

2 

1-4 

623 

449 

456 

463 

470 

477 

484 

491 

498 

505 

511 

3 

2/1 

624 

518 

525 

532 

539 

546 

553 

560 

567 

574 

581 

4 

2.8 

625 

588 

595 

602 

609 

616 

623 

630 

637 

644 

650 

5 

3'5 

626 

657 

664 

671 

678 

685 

692 

699 

706 

713 

720 

6 

4'2 

627 

727 

734 

741 

748 

754 

761 

768 

775 

782 

789 

7 

4.9 

628 

796 

803 

810 

817 

824 

831 

837 

844 

851 

858 

8 

5'6 

629 

865 

872 

879 

886 

893 

900 

906 

913 

920 

927 

9 

6'3 

630 

934 

941 

948 

955 

962 

969 

975 

982 

989 

996 

631 

80  003 

010 

017 

024 

030 

037 

044 

051 

058 

065 

332 

072 

079 

085 

092 

099 

106 

113 

120 

127 

134 

833 

140 

147 

154 

161 

168 

175 

182 

188 

195 

202 

634 

209 

216 

223 

229 

236 

243 

250 

257 

264 

271 

635 

277 

284 

291 

298 

305 

312 

318 

325 

332 

339 

6 

636 

346 

353 

359 

366 

373 

380 

387 

393 

400 

407 

1 

0-6 

637 

414 

421 

428 

434 

441 

,  448 

455 

462 

468 

475 

2 

1-2 

638 

482 

489 

496 

502 

509 

516 

523 

530 

536 

543 

3 

1-8 

639 

550 

557 

564 

570 

577 

584 

591 

598 

604 

611 

4 
5 

2-4 
3-0 

640 

618 

625 

632 

638 

645 

652 

659 

665 

672 

679 

6 

3-6 

641 

686 

693 

699 

706 

713 

720 

726 

733 

740 

747 

7 

4-2 

642 

754 

760 

767 

774 

781 

787 

794 

801 

808 

814 

8 

4-8 

643 

821 

828 

835 

841 

848 

855 

862 

868 

875 

882 

9 

5-4 

644 

889 

895 

902 

909 

916 

922 

929 

936 

943 

949 

645 

956 

963 

969 

976 

983 

990 

996  *003  *010  *017  | 

646 

81  023 

030 

037 

043 

050 

057 

064 

070 

077 

084 

647 

090 

097 

104 

111 

117 

124 

131 

137 

144 

151 

648 

158 

164 

171 

178 

184 

191 

198 

204 

211 

218 

649 

224 

231 

238 

245 

251 

258 

265 

271 

278 

285 

650 

291 

298 

305 

311 

318 

325 

331 

338 

345 

351 
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650 

81  291 

298 

305 

311 

318 

325 

331 

338 

345  351 

651 

358 

365 

371 

378 

385 

391 

398 

405 

411  418 

652 

425 

431 

438 

445 

451 

458 

465 

471 

478  485 

653 

491 

498 

505 

511 

518 

525 

531 

538 

544  551 

654 

558 

564 

571 

578 

584 

591 

598 

604 

611  617 

655 

624 

631 

637 

644 

651 

657 

664 

671 

677  684 

656 

690 

697 

704 

710 

717 

723 

730 

737 

743  750 

657 

757 

763 

770 

776 

783 

790 

796 

803 

809  816 

658 

823 

829 

836 

842 

849 

856 

862 

869 

875  882 

659 

889 

895 

902 

908 

915 

921 

928 

935 

941  948 

660 

954 

961 

968 

974 

981 

987 

994  *000  *007  *014  | 

7 

661 

82  020 

027 

033 

040 

046 

053 

060 

066 

073  079 

1 

0'7 

662 

086 

092 

099 

105 

112 

119 

125 

132 

138  145 

2 

1.4 

663 

151 

158 

164 

171 

178 

184 

191 

197 

204  210 

3 

2'1 

664 

217 

223 

230 

236 

243 

249 

256 

263 

269  276 

4 

2<8 

665 

282 

289 

295 

302 

308 

315 

321 

328 

334  341 

5 

3-5 

666 

347 

354 

360 

367 

373 

380 

387 

393 

400  406 

6 

4.2 

667 

413 

419 

426 

432 

439 

445 

452 

458 

465  471 

7 

4-9 

668 

478 

484 

491 

497 

504 

510 

517 

523 

530  536 

8 

5.6 

669 

543 

549 

556 

562 

569 

575 

582 

588 

595  601 

9 

6/3 

670 

607 

614 

620 

627 

633 

640 

646 

653 

659  666 

671 

672 

679 

685 

692 

698 

705 

711 

718 

724  730 

672 

737 

743 

750 

756 

763 

769 

776 

782 

789  795 

673 

802 

808 

814 

821 

827 

834 

840 

847 

853  860 

674 

866 

872 

879 

885 

892 

898 

905 

911 

918  924 

675 

930 

937 

943 

950 

956 

963 

969 

975 

982  988 

676 

995 

*001  *008  *014  *020  1 

*027  *033  *040  *046  *052  | 

677 

83  059 

065 

072 

078 

085 

091 

097 

104 

110  117 

678 

123 

129 

136 

142 

149 

155 

161 

168 

174  181 

679 

187 

193 

200 

206 

213 

219 

225 

232 

238  245 

680 

251 

257 

264 

270 

276 

283 

289 

296 

302  308 

6 

681 

315 

321 

327 

334 

340 

347 

353 

359 

366  372 

1 

0'6 

682 

378 

385 

391 

398 

404 

410 

417 

423 

429  436 

2 

1/2 

683 

442 

448 

455 

461 

467 

474 

480 

487 

493  499 

3 

1-8 

684 

506 

512 

518 

525 

531 

537 

544 

550 

556  563 

4 

2.4 

685 

569 

575 

582 

588 

594 

601 

607 

613 

620  626 

5 

3/0 

686 

632 

639 

645 

651 

658 

664 

670 

677 

683  689 

6 

3/6 

687 

696 

702 

708 

715 

721 

727 

734 

740 

746  753 

7 

4/2 

688 

759 

765 

771 

778 

784 

790 

797 

803 

809  816 
872  87§ 

8 

48 

689 

822 

828 

835 

841 

847 

853 

860 

866 

9 

5'4 

690 

885 

891 

897 

904 

910 

916 

923 

929 

935  942 

891 

948 

954 

960 

967 

973 

979 

985 

992 

998*004 

692 

84  Oil 

017 

023 

029 

036 

042 

048 

055 

061  067 

693 

073 

080 

086 

092 

098 

105 

111 

117 

123  130 

694 

136 

142 

148 

155 

161 

167 

173 

180 

186  192 

695 

198 

205 

211 

217 

223 

230 

236 

242 

248  255 

696 

261 

267 

273 

280 

286 

292 

298 

305 

311  317 

697 

323 

330 

336 

342 

348 

354 

361 

367 

373  379 

698 

386 

392 

398 

404 

410 

417 

423 

429 

435  442 

699 

448 

454 

460 

466 

473 

479 

485 

491 

497  504 

700 

510 

516 

522 

528 

535 

541 

547 

553 

559  566 
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700 

84  510 

516 

522 

528 

535 

541 

547 

553 

559 

566 

701 

572 

578 

584 

590 

597 

603 

609 

615 

621 

628 

702 

634 

640 

646 

652 

658 

665 

671 

677 

683 

689 

703 

696 

702 

708 

714 

720 

726 

733 

739 

745 

751 

704 

757 

763 

770 

776 

782 

788 

794 

800 

807 

813 

705 

819 

825 

831 

837 

844 

850 

856 

862 

868 

874 

706 

880 

887 

893 

899 

905 

911 

917 

924 

930 

936 

707 

942 

948 

954 

960 

967 

973 

979 

985 

991 

997 

7 

708 

85  003 

009 

016 

022 

028 

034 

040 

046 

052 

058 

1 

0-7 

709 

065 

071 

077 

083 

089 

095 

101 

107 

114 

120 

2 
3 
4 

b4 
2  1 

2.8 

710 

126 

132 

138 

144 

150 

156 

163 

169 

175 

181 

711 

187 

193 

199 

205 

211 

217 

224 

230 

236 

242 

5 

3-5 

712 

248 

254 

260 

266 

272 

278 

285 

291 

297 

303 

6 

4-2 

713 

309 

315 

321 

327 

333 

339 

345 

352 

358 

364 

7 

49 

714 

370 

376 

382 

388 

394 

400 

406 

412 

418 

425 

8 

56 

715 

431 

437 

443 

449 

455 

461 

467 

473 

479 

485 

9 

6-3 

716 

491 

497 

503 

509 

516 

522 

528 

534 

540 

546 

717 

552 

558 

564 

570 

576 

582 

588 

594 

600 

606 

718 

612 

618 

625 

631 

637 

643 

649 

655 

661 

667 

719 

673 

679 

685 

691 

697 

703 

709 

715 

721 

727 

720 

733 

739 

745 

751 

757 

763 

769 

775 

781 

788 

721 

794 

800 

806 

812 

818 

824 

830 

836 

842 

848 

6 

722 

854 

860 

866 

872 

878 

884 

890 

896 

902 

908 

1 

0-6 

723 

914 

920 

926 

932 

938 

944 

950 

956 

962 

968 

2 

1-2 

724 

974 

980 

986 

992 

998 

*004  *010  *016  *022  *028  | 

3 

1-8 

725 

86  034 

040 

046 

052 

058 

064 

070 

076 

082 

088 

4 

2-4 

726 

094 

100 

106 

112 

118 

124 

130 

136 

141 

147 

5 

3-0 

727 

153 

159 

-165 

171 

177 

183 

189 

195 

201 

207 

6 

3-6 

728 

213 

219 

225 

231 

237 

243 

249 

255 

261 

267 

7 

4/2 

729 

273 

279 

285 

291 

297 

303 

308 

314 

320 

326 

8 
9 

4-8 
5/4 

730 

332 

338 

344 

350 

356 

362 

368 

374 

380 

386 

731 

392 

398 

404 

410 

415 

421 

427 

433 

439 

445 

732 

451 

457 

463 

469 

475 

481 

487 

493 

499 

504 

733 

510 

516 

522 

528 

534 

540 

546 

552 

558 

564 

734 

570 

576 

581 

587 

593 

599 

605 

611 

617 

623 

735 

629 

635 

641 

646 

652 

658 

664 

670 

676 

682 

5 

736 

688 

694 

700 

705 

711 

717 

723 

729 

735 

741 

1 

0'5 

737 

747 

753 

759 

764 

770 

776 

782 

788 

794 

800 

2 

1-0 

738 

806 

812 

817 

823 

829 

835 

841 

847 

853 

859 

3 

1-5 

739 

864 

870 

876 

882 

888 

894 

900 

906 

911 

917 

4 
5 

2-0 

2-5 

740 

923 

929 

935 

941 

947 

953 

958 

964 

970 

976 

6 

3-0 

741 

982 

988 

994 

999  *005  1 

*011  *017  *023  *029  *035  | 

7 

3-5 

742 

87  040 

046 

052 

058 

064 

070 

075 

081 

087 

093 

8 

4-0 

743 

099 

105 

111 

116 

122 

128 

134 

140 

146 

151 

9 

4-5 

744 

157 

163 

169 

175 

181 

186 

192 

198 

204 

210 

745 

216 

221 

227 

233 

239 

245 

251 

256 

262 

268 

746 

274 

280 

286 

291 

297 

303 

309 

315 

320 

326 

747 

332 

338 

344 

349 

355 

361 

367 

373 

379 

384 

748 

390 

396 

402 

408 

413 

419 

425 

431 

437 

442 

749 

448 

454 

460 

466 

471 

477 

483 

489 

495 

500 

750 

506 

512 

518 

523 

529 

535 

541 

547 

552 

558 
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0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 
parts 

i6 


FIVE-PLACE  LOGARITHMS  (Continued) 


N. 

0 

1 

2 

3 

4 

5 

6 

7   8   9 

Proportional 
parts 

750 

87  506 

512 

518 

523 

529 

535 

541 

547  552  558 

751 

564 

570 

576 

581 

587 

593 

599 

604  610  616 

752 

622 

628 

633 

639 

645 

651 

656 

662  668  674 

753 

679 

685 

691 

697 

703 

708 

714 

720  726  731 

754 

737 

743 

749 

754 

760 

766 

772 

777  783  789 

755 

795 

800 

806 

812 

818 

823 

829 

835  841  846 

756 

852 

858 

864 

869 

875 

881 

887 

892  898  904 

757 

910 

915 

921 

927 

933 

938 

944 

950  955  961 

758 

.   967 

973 

978 

984 

990 

996  *001  *007  *013  *018  | 

759 

88  024 

030 

036 

041 

047 

053 

058 

064  070  076 

760 

081 

087 

093 

098 

104 

110 

116 

121  127  133 

6 

761 

138 

144 

150 

156 

161 

167 

173 

178  184  190 

1 

0-6 

762 

195 

201 

207 

213 

218 

224 

230 

235  241  247 

2 

1<2 

763 

252 

258 

264 

270 

275 

281 

287 

292  298  304 

3 

1'8 

764 

309 

315 

321 

326 

332 

338 

343 

349  355  360 

4 

2.4 

765 

366 

372 

377 

383 

389 

395 

400 

406  412  417 

5 

3'0 

766 

423 

429 

434 

440 

446 

451 

457 

463  468  474 

6 

3,6 

767 

480 

485 

491 

497 

502 

508 

513 

519  525  530 

7 

4-2 

768 

536 

542 

547 

553 

559 

564 

570 

576  581  587 

8 

4-8 

769 

593 

598 

604 

610 

615 

621 

627 

632  638  643 

9 

5'4 

770 

649 

655 

660 

666 

672 

677 

683 

689  694  700 

771 

705 

711 

717 

722 

728 

734 

739 

745  750  756 

772 

762 

767 

773 

779 

784 

790 

795 

801  807  812 

773 

818 

824 

829 

835 

840 

846 

852 

857  863  868 

774 

874 

880 

885 

891 

897 

902 

908 

913  919  925 

775 

930 

936 

941 

947 

953 

958 

964 

969  975  981 

776 

986 

992 

997 

*003  *009  1 

*014  *020  *025  *031  *037  | 

777 

89  042 

048 

053 

059 

064 

070 

076 

081  087  092 

778 

098 

104 

109 

115 

120 

126 

131 

137  143  148 

779 

154 

159 

165 

170 

176 

182 

187 

193  198  204 

780 

209 

215 

221 

226 

232 

237 

243 

248  254  260 

5 

781 

265 

271 

276 

282 

287 

293 

298 

304  310  315 

1 

0-5 

782 

321 

326 

332 

337 

343 

348 

354 

360  365  371 

2 

1,0 

783 

376 

382 

387 

393 

398 

404 

409 

415  421  426 

3 

1,5 

784 

432 

437 

443 

448 

454 

459 

465 

470  476  481 

4 

2,0 

785 

487 

492 

498 

504 

509 

515 

520 

526  531  537 

5 

2,5 

786 

542 

548 

553 

559 

564 

570 

575 

581  586  592 

6 

3,0 

787 

597 

603 

609 

614 

620 

625 

631 

636  642  647 

7 

3,5 

788 

653 

658 

664 

669 

675 

680 

686 

691  697  702 

8 

4,0 

789 

708 

713 

719 

724 

730 

735 

741 

746  752  757 

9 

4,5 

790 

763 

768 

774 

779 

785 

790 

796 

801  807  812 

791 

818 

823 

829 

834 

840 

845 

851 

856  862  867 

792 

873 

878 

883 

889 

894 

900 

905 

911  916  922 

793 

927 

933 

938 

944 

949 

955 

960 

966  971  977 

794 

982 

988 

993 

998 

*004 

*009 

*015 

*020  *026  *031 

795 

90  037 

042 

048 

053 

059 

064 

089 

075  080  086 

796 

091 

097 

102 

108 

113 

119 

124 

129  135  140 

797 

146 

151 

157 

162 

168 

173 

179 

184  189  195 

798 

200 

206 

211 

217 

222 

227 

233 

238  244  249 

799 

255 

260 

266 

271 

276 

282 

287 

293  298  304 

800 

309 

314 

320 

325 

331 

336 

342 

347  352  358 

N. 
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FIVE-PLACE  LOGARITHMS  (Continued) 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 

parts 

800 

90  309 

314 

320 

325 

331 

336 

342 

347 

352 

358 

801 

363 

369 

374 

380 

385 

390 

396 

401 

407 

412 

802 

417 

423 

428 

434 

439 

445 

450 

455 

461 

466 

803 

472 

477 

482 

488 

493 

499 

504 

509 

515 

520 

804 

526 

531 

536 

542 

547 

553 

558 

563 

669 

574 

805 

580 

585 

590 

596 

601 

607 

612 

617 

623 

628 

806 

634 

639 

644 

650 

655 

660 

666 

671 

677 

682 

807 

687 

693 

698 

703 

709 

714 

720 

725 

730 

736 

808 

741 

747 

752 

757 

763 

768 

773 

779 

784 

789 

809 

795 

800 

806 

811 

816 

822 

827 

832 

838 

843 

810 

849 

854 

859 

865 

870 

875 

881 

886 

891 

897 

6 

811 

902 

907 

913 

918 

924 

929 

934 

940 

945 

950 

1 

06 

812 

956 

961 

966 

972 

977 

982 

988 

993 

998 

*004 

2 

12 

813 

91  009 

014 

020 

025 

030 

036 

041 

046 

052 

057 

3 

1-8- 

814 

062 

068 

073 

078 

084 

089 

094 

100 

105 

110 

4 

24 

815 

llfi 

121 

126 

132 

137 

142 

148 

153 

158 

164 

5 

3.0 

816 

169 

174 

180 

185 

190 

196 

201 

206 

212 

217 

6 

3.6 

817 

222 

228 

233 

238 

243 

249 

254 

259 

265 

270 

7 

4.2 

818 

275 

281 

286 

291 

297 

302 

307 

312 

318 

323 

8 

4.8 

819 

328 

334 

339 

344 

350 

355 

360 

365 

371 

376 

9 

5.4 

820 

381 

387 

392 

397 

403 

408 

413 

418 

424 

429 

821 

434 

440 

445 

450 

455 

461 

466 

471 

477 

482 

822 

487 

492 

498 

503 

508 

514 

519 

524 

529 

535 

823 

540 

545 

551 

556 

561 

566 

572 

577 

582 

587 

824 

593 

598 

603 

609 

614 

619 

624 

630 

635 

640 

825 

645 

651 

656 

661 

666 

672 

677 

682 

687 

693 

826 

698 

703 

709 

714 

719 

724 

730 

735 

740 

745 

827 

751 

756 

761 

766 

772 

777 

782 

787 

793 

798 

828 

803 

808 

814 

819 

824 

829 

834 

840 

845 

850 

829 

855 

861 

866 

871 

876 

882 

887 

892 

897 

903 

830 

908 

913 

918 

924 

929 

934 

939 

944 

950 

955 

5 

831 

960 

965 

971 

976 

981 

986 

991 

997  *002 

*007 

1 

0.5 

832 

92  012 

018 

023 

028 

033 

038 

044 

049 

054 

059 

2 

1.0 

833 

065 

070 

075 

080 

085 

091 

096 

101 

106 

111 

3 

1.5 

834 

117 

122 

127 

132 

137 

143 

148 

153 

158 

163 

4 

2.0 

835 

169 

174 

179 

184 

189 

195 

200 

205 

210 

215 

5 

2.5 

836 

221 

226 

231 

236 

241 

247 

252 

257 

262 

267 

6 

3.0 

837 

273 

278 

283 

288 

293 

298 

304 

309 

314 

319 

7 

3.5 

838 

324 

330 

335 

340 

345 

350 

355 

361 

366 

371 

8 

4.0 

839 

376 

381 

387 

392 

397 

402 

407 

412 

418 

423 

9 

4.5 

840 

428 

433 

438 

443 

449 

454 

459 

464 

469 

474 

841 

480 

485 

490 

495 

500 

505 

511 

516 

521 

526 

842 

531 

536 

542 

547 

552 

557 

562 

567 

572 

578 

843 

583 

588 

593 

598 

603 

609 

614 

619 

624 

629 

844 

634 

639 

645 

650 

655 

660 

665 

670 

675 

681 

845 

686 

691 

696 

701 

706 

711 

716 

722 

727 

732 

846 

737 

742 

747 

752 

758 

763 

768 

773 

778 

783 

847 

788 

793 

799 

804 

809 

814 

819 

824 

829 

834 

848 

840 

845 

850 

855 

860 

865 

870 

875 

881 

886 

849 

891 

896 

901 

906 

911 

916 

921 

927 

932 

937 

850 

942 

947 

952 

957 

962 

967 

973 

978 

983 

988 

N. 

0 

1 

2 

3 
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5 

6 

7 
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Proportional 
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FIVE-PLACE  LOGARITHMS  (Continued) 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9  1 

Proportional 
parts 

850 

92  942 

947 

952 

957 

962 

967 

973 

978 

983 

988 

851 

993 

998  *003  *008  *013  1 

*018  *024  *029  *034  *039  | 

852 

93  044 

049 

0.54 

059 

064  i 

069 

075 

080 

085 

090 

853 

095 

100 

105 

110 

115  i 

i  120 

125 

131 

136 

141 

854 

146 

151 

156 

161 

166 

171 

176 

181 

186 

192 

855 

197 

202 

207 

212 

217 

222 

227 

232 

237 

242 

856 

247 

252 

258 

263 

268 

273 

278 

283 

288 

293 

6 

857 

298 

303 

308 

313 

318 

323 

328 

334 

339 

344 

1 

0-6 

858 

349 

354 

359 

364 

369 

374 

379 

384 

389 

394 

2 

1'2 

859 

399 

404 

409 

414 

420 

425 

430 

435 

440 

445 

3 
4 

1'8 

2,4 

860 

450 

455 

460 

465 

470 

475 

480 

485 

490 

495 

5 

3-0 

861 

500 

505 

510 

515 

520 

526 

531 

536 

541 

546 

6 

3,6 

862 

551 

556 

561 

566 

571 

576 

581 

586 

591- 

596 

7 

4-2 

863 

601 

606 

611 

616 

621 

626 

631 

636 

641 

646 

8 

4-8 

864 

651 

656 

661 

666 

671 

676 

682 

687 

692 

697 

9 

5'4 

865 

702 

707 

712 

717 

722 

727 

732 

737 

742 

747 

866 

752 

757 

762 

767 

772 

777 

782 

787 

792 

797 

867 

802 

807 

812 

817 

822 

827 

832 

837 

842 

847 

868 

852 

857 

862 

867 

872 

877 

882 

887 

892 

897 

869 

902 

907 

912 

917 

922 

927 

932 

937 

942 

947 

870 

952 

957 

962 

967 

972 

977 

982 

987 

992 

997 

6. 

871 

94  002 

007 

012 

017 

022 

027 

032 

037 

042 

047 

1 

0-fe 

872 

052 

057 

062 

067 

072 

077 

082 

086 

091 

096 

2 

10 

S73 

101 

106 

111 

116 

121 

126 

131 

136 

141 

146 

3 

1-5 

874 

151 

156 

161 

166 

171 

176 

181 

186 

191 

196 

4 

20 

875 

201 

206 

211 

216 

221 

226 

231 

236 

240 

245 

5 

2  5 

876 

250 

255 

260 

265 

270 

275 

280 

285 

290 

295  , 

6 

3,0 

877 

300 

305 

310 

315 

320 

325 

330 

335 

340 

345 

7 

3-5 

878 

349 

354 

359 

364 

369 

374 

379 

384 

389 

394 

8 

4  0 

879 

399 

404 

409 

414 

419 

424 

429 

433 

438 

443 

9 

4-5 

880 

448 

453 

458 

463 

468  i 

473 

478 

483 

488 

493 

881 

498 

503 

507 

512 

517  1 

522 

527 

532 

537 

542 

882 

547 

552 

557 

562 

567 

571 

576 

581 

586 

591 

883 

596 

601 

606 

611 

616 

621 

626 

630 

635 

640 

884 

645 

650 

655 

660 

665 

670 

675 

680 

685 

689 

4 

885 

694 

699 

704 

709 

714  1 

719 

724 

729 

734 

738 

!    1 

0,4 

886 

743 

748 

753 

758 

763  i 

768 

773 

778 

783 

787 

2 

0-8 

887 

792 

797 

802 

807 

812  1 

817 

822 

827 

832 

836 

3 

1,2 

888 

841 

846 

851 

856 

861 

866 

871 

876 

880 

885 

4 

1-6 

889 

890 

895 

900 

905 

910 

915 

919 

924 

929 

934 

5 
6 

2,0 
2,4 

890 

939 

944 

949 

954 

959 

963 

968 

973 

978 

983 

7 

2,8 

891 

988 

993 

998  *002  *007  ! 

*012  *017  *022  *027  *032  | 

8 

3,2 

892 

95  036 

041 

046 

051 

056 

061 

066 

071 

075 

080 

9 

3'6 

893 

085 

090 

095 

100 

105 

109 

114 

119 

124 

129 

894 

134 

139 

143 

148 

153 

158 

163 

168 

173 

177 

895 

182 

187 

192 

197 

202 

207 

211 

216 

221 

226 

896 

231 

236 

240 

245 

250 

255 

260 

265 

270 

274 

897 

279 

284 

289 

294 

299 

303 

308 

313 

318 

323 

898 

328 

332 

337 

342 

347 

352 

357 

361 

366 

371 

899 

376 

381 

386 

390 

395 

400 

405 

410 

415 

419 

900 

424 

429 

434 

439 

444 

448 

453 

458 

463 

468 
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FIVE-PLACE  LOGARITHMS  (Continued) 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 
parts 

900 

95  424 

429 

434 

439 

444 

448 

453 

458 

463 

468 

901 

472 

477 

482 

487 

492 

497 

501 

506 

511 

516 

902 

521 

525 

530 

535 

540 

545 

550 

554 

559 

564 

903 

569 

574 

578 

583 

588 

593 

598 

602 

607 

612 

904 

617 

622 

626 

631 

636 

641 

646 

650 

655 

660 

905 

665 

670 

674 

679 

684 

689 

694 

698 

703 

708 

906 

713 

718 

722 

727 

732 

737 

742 

746 

751 

756 

907 

761 

766 

770 

775 

780 

785 

789 

794 

799 

804 

908 

809 

813 

818 

823 

828 

832 

837 

842 

847 

852 

909 

856 

861 

866 

871 

875 

880 

885 

890 

895 

899 

910 

904 

909 

914 

918 

923 

928 

933 

938 

942 

947 

5 

911 

952 

957 

961 

966 

971 

976 

980 

985 

990 

995 

1 

0-5 

912 

999  *004  *009  *014  *019  I 

*023  *028  *033  *038  *042  i 

2 

1  0 

913 

96  047 

052 

057 

061 

066 

071 

076 

080 

085 

090 

3 

1'5 

914 

095 

099 

104 

109 

114 

118 

123 

128 

133 

137 

4 

2'0 

915 

142 

147 

152 

156 

161 

166 

171 

175 

180 

185 

5 

2'5 

916 

190 

194 

199 

204 

209 

213 

218 

223 

227 

232 

6 

3  0 

917 

237 

242 

246 

251 

256 

261 

265 

270 

275 

280 

7 

3-5 

918 

284 

289 

294 

298 

303 

308 

313 

317 

322 

327 

8 

4  0 

919 

332 

336 

341 

346 

350 

355 

360 

365 

369 

374 

9 

4-5 

920 

379 

384 

388 

393 

398 

402 

407 

412 

417 

421 

921 

426 

431 

435 

440 

445 

450 

454 

459 

464 

468 

922 

473 

478 

483 

487 

492 

497 

501 

506 

511 

615 

923 

520 

525 

530 

534 

539 

544 

548 

553 

558 

562 

924 

567 

572 

577 

581 

586 

591 

595 

600 

605 

609 

925 

614 

619 

624 

628 

633 

638 

642 

647 

652 

656 

926 

661 

666 

670 

675 

680 

685 

689 

694 

699 

703 

927 

708 

713 

717 

722 

727 

731 

736 

741 

745 

750 

928 

755 

759 

764 

769 

774 

778 

783 

788 

792 

797 

929 

802 

806 

811 

816 

820 

825 

830 

834 

839 

844 

930 

848 

853 

858 

862 

867 

872 

876 

881 

886 

890 

4 

931 

895 

900 

904 

909 

914 

918 

923 

928 

932 

937 

1 

0/4 

932 

942 

946 

951 

956 

960 

965 

970 

974 

979 

984 

2 

0'8 

933 

988 

993 

997  *002  *007 

*011  *016*021  *025*030| 

3 

1-2 

934 

97  035 

039 

044 

049 

053 

058 

063 

067 

072 

077 

4 

1-6 

935 

081 

086 

090 

095 

100 

104 

109 

114 

118 

123 

5 

2-0 

936 

128 

132 

137 

142 

146 

151 

155 

160 

165 

169 

6 

2-4 

937 

174 

179 

183 

188 

192 

197 

202 

206 

211 

216 

7 

2-8 

938 

220 

225 

230 

234 

239 

243 

248 

253 

257 

262 

8 

3-2 

939 

267 

271 

276 

280 

285 

290 

294 

299 

304 

308 

9 

3-6 

940 

313 

317 

322 

327 

331 

336 

340 

345 

350 

354 

941 

359 

364 

368 

373 

377 

382 

387 

391 

396 

400 

942 

405 

410 

414 

419 

424 

428 

433 

437 

442 

447 

943 

451 

456 

460 

465 

470 

474 

479 

483 

488 

493 

944 

497 

502 

506 

511 

516 

520 

525 

529 

534 

539 

945 

543 

548 

552 

557 

562 

566 

571 

575 

580 

585 

946 

589 

594 

598 

603 

607 

612 

617 

621 

626 

630 

947 

635 

640 

644 

649 

653 

658 

663 

667 

672 

676 

948 

681 

685 

690 

695 

699 

704 

708 

713 

717 

722 

949 

727 

731 

736 

740 

745 

749 

754 

759 

763 

768 

950 

772 

777 

782 

786 

791 

795 

800 

804 

809 

813 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 
parts 
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FIVE-PLACE  LOGARITHMS  (Continued) 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1  Proportional 
parts 

950 

97  772 

777 

782 

786 

791 

795 

800 

804 

809 

813 

951 

818 

823 

827 

832 

836 

841 

845 

850 

855 

859 

952 

864 

868 

873 

877 

882 

886 

891 

896 

900 

905 

953 

909 

914 

918 

923 

928 

932 

937 

941 

946 

950 

954 

955 

959 

964 

968 

973 

978 

982 

987 

991 

996 

955 

98  000 

005 

009 

014 

019 

023 

028 

032 

037 

041 

956 

046 

050 

055 

059 

064 

068 

073 

078 

082 

087 

957 

091 

096 

100 

105 

109 

114 

118 

123 

127 

132 

958 

137 

141 

146 

150 

155 

159 

164 

168 

173 

177 

959 

182 

186 

191 

195 

200 

204 

209 

214 

218 

223 

960 

227 

232 

236 

241 

245 

250 

254 

259 

263 

268 

5 

961 

272 

277 

281 

286 

290 

295 

299 

304 

308 

313 

1 

0'5 

962 

318 

322 

327 

331 

336 

340 

345 

349 

354 

358 

2 

10 

963 

363 

367 

372 

376 

381 

385 

390 

394 

399 

403 

3 

1-5 

964 

408 

412 

417 

421 

426 

430 

435 

439 

444 

448 

4 

20 

965 

453 

457 

462 

466 

471 

475 

480 

484 

489 

493 

5 

2-5 

966 

498 

502 

507 

511 

516 

520 

525 

529 

534 

538 

6 

3'0 

967 

543 

547 

552 

556 

561 

565 

570 

574 

579 

583 

7 

3-5 

968 

588 

592 

597 

601 

605 

610 

614 

619 

623 

628 

8 

4.0 

969 

632 

637 

641 

646 

650 

655 

659 

664 

668 

673 

9 

4-5 

970 

677 

682 

686 

691 

695 

700 

704 

709 

713 

717 

971 

722 

726 

731 

735 

740 

744 

749 

753 

758 

762 

972 

767 

771 

776 

780 

784 

789 

793 

798 

802 

807 

973 

811 

816 

820 

825 

829 

834 

838 

843 

847 

851 

974 

856 

860 

865 

869 

874 

878 

883 

887 

892 

896 

975 

900 

905 

909 

914 

918 

923 

927 

932 

936 

941 

976 

945 

949 

954 

958 

963 

967 

972 

976 

981 

985 

• 

977 

989 

994 

998  *003 

*007 

*012  *016 

*021 

*025 

*029 

978 

99  034 

038 

043 

047 

052 

056 

061 

065 

069 

074 

979 

078 

083 

087 

092 

096 

100 

105 

109 

114 

118 

980 

123 

127 

131 

136 

140 

145 

149 

154 

158 

162 

4 

981 

167 

171 

176 

180 

185 

189 

193 

198 

202 

207 

1 

04 

982 

211 

216 

220 

224 

229 

233 

238 

242 

247 

251 

2 

08 

983 

255 

260 

264 

269 

273 

277 

282 

286 

291 

295 

3 

1-2 

984 

300 

304 

308 

313 

317 

322 

326 

330 

335 

339 

4 

1-6 

985 

•  344 

34-8 

352 

357 

361 

366 

370 

374 

379 

383 

5 

20 

986 

388 

392 

396 

401 

405 

410 

414 

419 

423 

427 

6 

2.4 

987 

432 

436 

441 

445 

449 

454 

458 

463 

467 

471 

7 

2 '8 

988 

476 

480 

484 

489 

493 

498 

502 

506 

511 

515 

8 

3^2 

989 

520 

524 

528 

533 

537 

542 

546 

550 

555 

559 

9 

3-6 

990 

564 

568 

572 

577 

581 

585 

590 

594 

599 

603 

991 

607 

612 

616 

621 

625 

629 

634 

638 

642 

647 

992 

651 

656 

660 

664 

669 

673 

677 

682 

686 

691 

993 

695 

699 

704 

708 

712 

717 

721 

726 

730 

734 

994 

739 

743 

747 

752 

756 

760 

765 

769 

774 

778 

995 

782 

7R7 

791 

795 

800 

804 

808 

813 

817 

822 

996 

826 

830 

835 

839 

843 

848 

852 

856 

861 

865 

997 

870 

874 

878 

883 

887 

891 

896 

900 

904 

909 

998 

913 

917 

922 

926 

930 

935 

939 

944 

948 

952 

999 

957 

961 

965 

970 

974 

978 

983 

987 

991 

996 

1000 

00  000 

004 

009 

013 

017 

022 

026 

030 

035 

039 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional 
parts 
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LOGARITHMS  (Continued) 

N. 

0 

1 

2 

3 

4 

t 

6    7 

8 

'  1 

A 

000  0000 

0434 

0869 

1303 

1737 

2171 

1000 

2605  3039 

3473 

3907 

434 

1001 

4341 

4775 

5208 

5642 

6076 

6510 

6943  7377 

78 10 

8244 

434 

1002 

8677 

9111 

9544 

9977 

*041] 

♦0844 

•1277  *1710 

•2143 

♦2576 

433 

1003 

001  3009 

3442 

3875 

4308 

4741 

5174 

5607  6039 

6472 

6905 

433 

1004 

7337 

7770 

8202 

8635 

9067 

9499 

9932  ♦0364 

♦0796 

•1228 

432 

1005 

002  1661 

2093 

2525 

2957 

3389 

3821 

4253  4685 

5116 

5548 

432 

1006 

5980 

&411 

6843 

7275 

7706 

8138 

8569  9001 

0432 

9863 

431 

1007 

003  0295 

0726 

1157 

1588 

2019 

2451 

2882  3313 

3744 

4174 

431 

1008 

4605 

5036 

5467 

5898 

6328 

6759 

7190  7620 

8051 

8481 

431 

?009 

8912 

9342 

9772 

*0203 

♦0633 

•1063 

•1493  •1924 

♦2354 

•2784 

430 

1010 

004  3214 

3644 

4074 

4504 

4933 

5363 

5793  6223 

6652 

7082 

430 

1011 

7512 

7941 

8371 

8800 

9229 

9659  *0088  *0517 

♦0947 

•1376 

429 

1012 

005  1805 

2234 

2663 

3092 

3521 

3950 

4379  4808 

5237 

5666 

429 

1013 

6094 

6523 

6952 

7380 

7809 

8238 

8666  9094 

9523 

9951 

429 

1014 

006  0380 

0808 

1236 

1664 

2092 

2521 

2949  3377 

3805 

4233 

428 

1015 

4660 

5088 

5516 

5944 

6372 

6799 

7227  7655 

8082 

8510 

428 

1016 

8937 

9365 

9792 

*0219 

*0647 

•1074 

•1501  ^1923  *2355  ^2782  j 

427 

1017 

007  3210 

3637 

4064 

4490 

4917 

5344 

5771  6198 

6624 

7051 

427 

1018 

7478 

7904 

8331 

8757 

9184 

9610  ^0037  '0463 

♦0889 

•1316 

426 

1019 

008  1742 

2168 

2594 

3020 

3446 

3872 

4298  4724 

5150 

5576 

426 

1020 

6002 

6427 

6853 

7279 

7704 

8130 

8556  8981 

9407 

9832 

426 

1021 

009  0257 

0683 

1108 

1538 

1959 

2384 

2809  3234 

3659 

4084 

425 

1022 

4509 

4934 

5359 

5784 

6208 

6633 

7058  7483 

7907 

8332 

425 

1023 

8756 

9181 

9605 

*0030 

*0454 

•0878 

♦1303  *1727  *21ol 

•2575 

424 

1024 

010  3000 

3424 

3848 

4272 

4696 

5120 

5544  5967 

6391 

6815 

424 

1025 

7239 

7662 

8086 

8510 

8933 

9357 

9780  ♦0204 

♦0627 

•1050 

424 

1026 

Oil  -1474 

1897 

2320 

2743 

3166 

3590 

4013  4436 

4859 

5282 

423 

1027 

5704 

6127 

6550 

6973 

7396 

7818 

8241  8664 

9086 

9509 

423 

1028 

9931 

*0354 

*0776 

*1198 

*1621 

•2043 

♦2465  ♦2887 

♦3310 

•3732 

422 

1029 

012  4154 

4576 

4998 

5420 

5842 

6264 

6685  7107 

7529 

7951 

422 

1030 

8372 

8794 

9215 

9637 

*0059 

•0480 

♦0901  ^1323 

•1744 

♦2165 

422 

1031 

013  2587 

3008 

3429 

3850 

4271 

4692 

5113  5534 

5955 

6376 

421 

1032 

6797 

7218 

7639 

8059 

8480 

8901 

9321  9742 

•0162 

•0583 

421 

1033 

014  1003 

1424 

1844 

2264 

2685 

3105 

3525  3945 

4365 

4785 

420 

1034 

5205 

5625 

6045 

6465 

6885 

7305 

7725  8144 

8564 

8984 

420 

1035 

9403 

9823 

*0243 

*0662 

*1082 

•1501 

♦1920  •2340 

♦2759 

•3178 

420 

1036 

015  3598 

4017 

4436 

4855 

5274 

5693 

6112  6531 

6950 

7369 

419 

1037 

7788 

8206 

8625 

9044 

9462 

9881 

♦0300  ^0718 

♦1137 

•1555 

419 

1038 

016  1974 

2392 

2810 

3229 

3647 

4065 

4483  4901 

5319 

5737 

418 

1039 

6155 

6573 

6991 

7409 

7827 

8245- 

8663  9080 

9498 

9916 

418 

1040 

017  0333 

0751 

1168 

1586 

2003 

2421 

2838  3256 

3673 

4090 

417 

1041 

4507 

4924 

5342 

5759 

6176 

6593 

7010  7427 

7844 

8260 

417 

1042 

8677 

9094 

9511 

9927 

*0344 

•0761 

♦1177  ^1594 

♦2010 

•2427 

417 

10*3 

018  2843 

3259 

3676 

4092 

4508 

4925 

5341  5757 

6173 

6589 

416 

1044 

7005 

7421 

7837 

8253 

8669 

9084 

9500  9916  *0332 

♦0747 

416 

1045 

019  1163 

1578 

1994 

2410 

2825 

3240 

3656  4071 

4486 

4902 

415 

1016 

5317 

5732 

6147 

6562 

6977 

7392 

7807  8222 

8637 

9052 

415 

1047 

9467 

9882 

*0296 

*0711 

*1126 

•1540 

♦1955  '2369 

♦2784 

•3198 

415 

1048 

020  3613 

4027 

4442 

4856 

5270 

5684 

6099  6513 

6927 

7341 

414 

1049 

7755 

8169 

8583 

8997 

9411 

9824 

♦0238  ^0652 

♦1066 

♦1479 

414 

1050 

021  1893 

2307 

2720 

3134 

3547 

3961 

4374  4787 

5201 

5614 

413 

N. 

0 

1 

2 

3 

4 

5 

6   7 

8 

9 

d 

84 


LOGARITHMS 

(Continue 

'd) 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

d. 

1050 

021  1893 

2307 

2720 

3134 

3547 

3981 

4374 

4787 

5201 

5614 

413 

1051 

6027 

6440 

6854 

7267 

7680 

8093 

8506 

8919 

9332 

9745 

413 

1052 

022  0157 

057C 

0983 

1396 

1808 

2221 

2634 

3046 

3459 

3871 

413 

1053 

4284 

4696 

5109 

5521 

5933 

6345 

6758 

7170 

7582 

7994 

412 

1054 

8406 

8818 

9230 

9642 

•0054 

•0466 

•0878 

•1289 

•1701 

•2113 

412 

1056 

023  2525 

2936 

3348 

3759 

4171 

4582 

4994 

5405 

5817 

6228 

411 

1056 

6639 

7050 

7462 

7873 

8284 

8695 

9106 

9517 

9928 

•0339 

411 

1057 

024  0750 

1161 

1572 

1982 

2393 

2804 

3214 

3625 

4036 

4446 

411 

1058 

4857 

5267 

5678 

6088 

&198 

6909 

7319 

7729 

8139 

8549 

410 

1059 

8960 

9370 

9780 

*0190  *0600 

•1010 

•1419 

•1829 

•2239  *2649 

410 

1060 

025  3059 

3468 

3878 

4288 

4697 

5107 

5516 

5926 

6335 

6744 

410 

1061 

7154 

7563 

7972 

8382 

8791 

9200 

9609 

•0018 

•0427 

•0836 

409 

1062 

026  1245 

1654 

2063 

2472 

2881 

3289 

3698 

4107 

4515 

4924 

409 

1063 

5333 

5741 

6150 

6558 

6967 

7375 

7783 

8192 

8600 

9008 

408 

1064 

9416 

9824 

*0233 

*0641 

•1049 

•1457 

•1865 

•2273 

•2680 

•3088 

408 

1065 

027  3496 

3904 

4312 

4719 

5127 

5535 

5942 

6350 

6757 

7165 

408 

1066 

7572 

7979 

8387 

8794 

9201 

9609 

•0016  ^0423 

•0830 

•1237 

407 

1067 

028  1644 

2051 

2458 

2865 

3272 

3679 

4086 

4492 

4899 

5306 

407 

1068 

5713 

6119 

6526 

6932 

7339 

7745 

8152 

8558 

8964 

9371 

406 

1069 

9777 

*0183 

*0590 

•0996 

•1402 

•1808 

•2214 

•2620 

•3026 

•3432 

406 

1070 

029  3838 

4244 

4649 

5055 

5461 

5867 

6272 

6678 

7084 

7489 

406 

1071 

7895 

8300 

8706 

9111 

9516 

9922 

•0327 

•0732 

•1138 

•1543 

405 

1072 

030  1948 

2353 

2758 

3163 

3568 

3973 

4378 

4783 

5188 

5592 

405 

1073 

5997 

6402 

6807 

7211 

7616 

8020 

8425 

8830 

9234 

9638 

405 

1074 

031  0043 

0447 

0851 

1256 

1660 

2064 

2468 

2872 

3277 

3681 

404 

1075 

4085 

4489 

4893 

5296 

5700 

6104 

6508 

6912 

7315 

7719 

404 

1076 

8123 

8526 

8930 

9333 

9737 

•0140 

•0544 

•0947 

•1350 

♦1754 

403 

1077 

032  2157 

2560 

2963 

3367 

3770 

4173 

4576 

4979 

5382 

5785 

40S 

1078 

6188 

6590 

6993 

7396 

7799 

8201 

8604 

9007 

9409 

9812 

403 

1079 

033  0214 

0617 

1019 

1422 

1824 

2226 

2629 

3031 

3433 

3835 

402 

1080 

4238 

4640 

5042 

5444 

5846 

6248 

6650 

7052 

7453 

7855 

402 

1081 

8257 

8659 

9060 

9462 

9864 

•0265 

•0667 

•1068 

•1470 

•1871' 

402 

1082 

034  2273 

2674 

3075 

3477 

3878 

4279 

4680 

5081 

5482 

5884 

401 

1083 

6285 

6686 

7087 

7487 

7888 

8289 

8690 

9091 

9491 

9892 

401 

1084 

035  0293 

0693 

1094 

1495 

1895 

2296 

2696 

3096 

3497 

3897 

400 

1085 

4297 

4698 

5098 

5498 

5898 

6298 

6698 

7098 

7498 

7898 

400 

1086 

8298 

8698 

9098 

9498 

9898 

•0297 

•0697 

•1097 

•1496 

•1896 

400 

1087 

036  2295 

2695 

3094 

3494 

3893 

4293 

4692 

5091 

5491 

5890 

399 

1088 

6289 

6688 

7087 

7486 

7885 

8284 

8683 

9082 

9481 

9880 

399 

1089 

037  0279 

0678 

1076 

1475 

1874 

2272 

2671 

3070 

3468 

3867 

399 

1090 

4265 

4663 

5062 

5460 

5858 

6257 

6655 

7053 

7451 

7849 

398 

1091 

8248 

8646 

9044 

9442 

9839 

•0237 

•0635 

•1033 

•1431 

•1829 

398 

1092 

038  2226 

2624 

3022 

3419 

3817 

4214 

4612 

5009 

5407 

5804 

398 

1093 

6202 

6599 

6996 

7393 

7791 

8188 

8585 

8982 

9379 

9776 

397 

1094 

039  0173 

0570 

0967 

1364 

1761 

2158 

2554 

2951 

3348 

3745 

397 

1095 

4141 

4538 

4934 

5331 

5727 

6124 

6520 

6917 

7313 

7709 

397 

1096 

8106 

8502 

8898 

9294 

9690 

*0086 

•0482 

•0878 

•1274 

•1670 

396 

1097 

040  2066 

2462 

2858 

3254 

3650 

4045 

4441 

4837 

5232 

5628 

396 

1098 

6023 

6419 

6814 

7210 

7605 

8001 

8396 

8791 

9187 

9582 

395 

1099 

9977 

*0372 

*0767 

•1162 

•1557 

•1952 

•2347 

•2742 

•3137 

•3532 

395 

1100 

041  3927 

4322 

4716 

5111 

5506 

5900 

6295 

6690 

7084 

7479 

395 
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LOGARITHMS— (Continued) 


N 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

d. 

1100 

041  3927 

4322 

4716 

5111 

5506 

5900 

6295 

66G0 

7084 

7479 

395 

1101 

7873 

8268 

8662 

9056 

9451 

9845 

*0239 

*0633 

*1028 

*1422 

394 

1102 

042  1816 

2210 

2604 

2998 

3392 

3786 

4180 

4574 

•  4668 

5361 

394 

1103 

5755 

6149 

6543 

6936 

7330 

7723 

8117 

8510 

8904 

9297 

394 

1104 

9691 

►0084 

*0477 

*0871 

*1264 

*1657 

*2050 

*2444 

*2837 

*3230 

393 

1105 

043  3623 

4016 

4409 

4802 

5195 

5587 

5980 

6373 

6766 

7159 

393 

1106 

7551 

7944 

8337 

8729 

9122 

9514 

9907 

*0299 

*0692 

*1084 

393 

1107 

044  1476 

1869 

2261 

2653 

3045 

3437 

3829 

4222 

4614 

5006 

392 

UOS 

5398 

5790 

6181 

6573 

6965 

7357 

7749 

8140 

8532 

8924 

392 

1109 

9315 

9707 

*0099 

*0490 

*0882 

*1273 

*1664 

*2056 

*2447 

♦2839 

392 

1110 

045  3230 

3621 

4012 

4403 

4795 

5186 

5577 

5968 

6359 

6750 

391 

nil 

7141 

7531 

7922 

8313 

8704 

9095 

9485 

9876 

*0267 

*0657 

391 

1112 

046  1048 

1438 

1829 

2219 

2610 

3000 

3391 

3781 

4171 

4561 

390 

1113 

4952 

5342 

5732 

6122 

6512 

6902 

72S2 

7682 

8072 

8462 

390 

1114 

8852 

9242 

9632 

*0021 

*0411 

*0801 

*1100 

*1580 

*1970 

*2359 

390 

1115 

047  2749 

3138 

3528 

3917 

4306 

4696 

5085 

5474 

5864 

6253 

389 

1116 

6642 

7031 

7420 

7809 

8198 

8587 

8976 

9365 

9754 

*C143 

389 

1117 

048  0532 

0921 

1309 

1698 

2087 

2475 

2864 

3253 

3641 

4030 

389 

1118 

4418 

4806 

5195 

5583 

5972 

6360 

6748 

7136 

7525 

7913 

388 

1119 

8301 

8689 

9077 

9465 

9853 

*0241 

*0629 

*1017 

*1405 

*1792 

388 

1120 

049  2180 

2568 

2956 

3343 

3731 

4119 

4506 

4894 

5281 

5669 

388 

1121 

6056 

6444 

6831 

7218 

7606 

7993 

8380 

8767 

9154 

9541 

387 

1122 

9929 

*0316 

*0703 

*1090 

*1477 

*1863 

*2250 

*2637 

*3024 

*3411 

387 

1123 

050  3798 

4184 

4571 

4958 

5344 

5731 

6117 

6504 

68P0 

7277 

387 

1124 

7663 

8049 

8436 

8822 

9208 

9595 

9981 

*0367 

*0753 

*1139 

386 

1125 

051  1525 

1911 

2297 

2683 

3069 

3455 

3841 

4227 

4612 

4998 

386 

1126 

5384 

5770 

6155 

6541 

6926 

7312 

7697 

8083 

8468 

8854 

386 

1127 

9239 

9624 

*0010 

*0395 

*0780 

*1166 

*1551 

*1936 

*2321 

*2706 

385 

1128 

052  3091 

3476 

3861 

4246 

4631 

5016 

5400 

5785 

6170 

6555 

385 

1129 

6939 

7324 

7709 

8093 

8478 

8862 

9247 

9631 

*0016 

*0400 

385 

1130 

053  0784 

1169 

1553 

1937 

2321 

2706 

3090 

3474 

3858 

4242 

384 

1131 

4626 

5010 

5394 

5778 

6162 

6546 

6929 

7313 

7697 

8081 

384 

1132 

8464 

S848 

9232 

9615 

9999 

*0382 

*0766 

*1149 

*1532 

*1916 

384 

1133 

054  2299 

2682 

3066 

3449 

3832 

4215 

4598 

4981 

5365 

5748 

383 

1134 

6131 

6514 

6896 

7279 

7662 

8045 

8428 

8811 

9193 

9576 

383 

1135 

9959 

*0341 

*0724 

*1106 

*1489 

*1871 

*2254 

*2636 

*3019 

*3401 

382 

1136 

055  3783 

4166 

4548 

4930 

5312 

5694 

6077 

6459 

6841 

7223 

382 

1137 

7605 

7987 

8369 

8750 

9132 

9514 

9896 

*0278 

*0659 

*1041 

382 

1138 

056  1423 

1804 

2186 

2567 

2949 

3330 

3712 

4093 

4475 

4856 

381 

1139 

5237 

5619 

6000 

6381 

6762 

7143 

7524 

7905 

8287 

8668 

381 

1140 

9049 

9429 

9810 

*01C1 

*0572 

♦0953 

*1334 

*1714 

*2095 

*2476 

381 

1141 

057  2856 

3237 

3618 

3998 

4379 

4759 

5140 

5520 

5900 

6281 

381 

1142 

6661 

7041 

7422 

7802 

8182 

8562 

8942 

9322 

9702 

*0082 

380 

1143 

058  0462 

0842 

1222 

1602 

1982 

2362 

2741 

3121 

3501 

3881 

380 

1144 

4260 

4640 

5019 

5399 

5778 

6158 

6537 

6917 

7296 

7676 

380 

1145 

8055 

8434 

8813 

9193 

9572 

9951 

*0330 

*0709 

*1088 

*1467 

379 

1146 

059  1846 

2225 

2604 

2983 

3362 

3741 

4119 

4498 

4877 

5256 

379 

1147 

5634 

6013 

6391 

6770 

7148 

7527 

7905 

8284 

8662 

9041 

379 

1148 

9419 

9797 

*0175 

*0554 

*0032 

*1310 

*1688 

*2066 

*2444 

*2822 

378 

1149 

060  3200 

3578 

3956 

4334 

4712 

5090 

5468 

5845 

6223 

6601 

378 

1150 

6978 

7356 

7734 

8111 

8489 

8866 

9244 

9621 

9909 

*0376 

378 
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LOGARITHMS— (Continued) 


N 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

d. 

1150 

060  6978 

7356 

7734 

8111 

8489 

8866 

9244 

9621 

9999 

*0376 

378 

1151 

061  0753 

1131 

1508 

1885 

2262 

2639 

3017 

3394 

3771 

4148 

377 

1152 

4525 

4902 

5279 

5656 

6032 

6409 

6786 

7163 

7540 

7916 

377 

1153 

8293 

8670 

9046 

9423 

9799 

*0176 

*0552 

*0929 

*1305 

*1682 

377 

1154 

062  2058 

2434 

2811 

3187 

3563 

3939 

4316 

4692 

5068 

5444 

376 

1155 

5820 

6196 

6572 

6948 

7324 

7699 

8075 

8451 

8827 

9203 

376 

1156 

9578 

9954 

*0330 

*0705 

*1081 

*1456 

*1832 

*2207 

*2583 

*2958 

376 

1157 

063  3334 

3709 

4084 

4460 

4835 

5210 

5585 

5960 

6335 

6711 

375 

1158 

7086 

7461 

7836 

8211 

8585 

8960 

9335 

9710 

*0085 

*0460 

375 

1159 

064  0834 

1209 

1584 

1958 

2333 

2708 

3082 

3457 

3831 

4205 

375 

1160 

4580 

4954 

5329 

5703 

6077 

6451 

6826 

7200 

7574 

7948 

374 

1161 

8322 

8696 

9070 

9444 

9818 

*0192 

*0566 

*0940 

*1314 

*1688 

374 

1162 

065  2061 

2435 

2809 

3182 

3556 

3930 

4303 

4677 

5050 

5424 

374 

1163 

5797 

6171 

6544 

6917 

7291 

7664 

8037 

8410 

8784 

9157 

373 

1164 

9530 

9903 

*0276 

*0649 

*1022 

*1395 

*1768 

*2141 

*2514 

*2886 

373 

1165 

066  3259 

3632 

4005 

4377 

4750 

5123 

5495 

5868 

6241 

6613 

373 

1166 

6986 

7358 

7730 

8103 

8475 

8847 

9220 

9592 

9964 

*0336 

372 

1167 

067  0709 

1081 

1453 

1825 

2197 

2569 

2941 

3313 

3685 

4057 

372 

1168 

4428 

4800 

5172 

5544 

5915 

6287 

6659 

7030 

7402 

7774 

372 

1169 

8145 

8517 

8888 

9259 

9631 

*0002 

*0374 

*0745 

*1116 

*1487 

371 

1170 

068  1859 

2230 

2601 

2972 

3343 

3714 

4085 

4456 

4827 

5198 

371 

1171 

5569 

5940 

6311 

6681 

7052 

7423 

7794 

8164 

8535 

8906 

371 

1172 

9276 

9647 

*0017 

*0388 

*0758 

*1129 

*1499 

*1869 

*2240 

*2610 

370 

1173 

069  2980 

3350 

3721 

4091 

4461 

4831 

5201 

5571 

5941 

6311 

370 

1174 

6681 

7051 

7421 

7791 

8160 

8530 

8900 

9270 

9639 

*0009 

370 

1175 

070  0379 

0748 

1118 

1487 

1857 

2226 

2596 

2965 

3335 

3704 

369 

1176 

4073 

4442 

4812 

5181 

5550 

5919 

6288 

6658 

7027 

7396 

369 

1177 

7765 

8134 

8503 

8871 

9240 

9609 

9978 

*0347 

*0715 

*1084 

369 

1178 

071  1453 

1822 

2190 

2559 

2927 

3296 

3664 

4033 

4401 

4770 

369 

1179 

5138 

5506 

5875 

6243 

6611 

6979 

7348 

7716 

8084 

8452 

368 

1180 

8820 

9188 

9556 

9924 

*0292 

*0660 

*1028 

*1396 

*1763 

*2131 

368 

1181 

072  2499 

2867 

3234 

3602 

3970 

4337 

4705 

5072 

5440 

5807 

368 

1182 

6175 

6542 

6910 

7277 

7644 

8011 

8379 

8746 

9113 

9480 

367 

1183 

9847 

*0215 

*0582 

*0949 

*1316 

*1683 

*2050 

*2416 

*2783 

*3150 

367 

1184 

073  3517 

3884 

4251 

4617 

4984 

5351 

5717 

6084 

6450 

6817 

367 

1185 

7184 

7550 

7916 

8283 

8649 

9016 

9382 

9748 

*0114 

*0481 

366 

1186 

074  0847 

1213 

1579 

1945 

2311 

2677 

3043 

3409 

3775 

4141 

366 

1187 

4507 

4873 

5239 

5605 

5970 

6336 

6702 

7068 

7433 

7799 

366 

1188 

8164 

8530 

8895 

9261 

9626 

9992 

*0357 

*0723 

*1088 

*1453 

36.T 

1189 

075  1819 

2184 

2549 

2914 

3279 

3644 

4010 

4375 

4740 

5105 

365 

1190 

5470 

5835 

6199 

6564 

6929 

7294 

7659 

8024 

8388 

8753 

365 

1191 

9118 

9482 

9847 

*0211 

*0576 

*0940 

*1305 

*1669 

'2034 

*2398 

364 

1192 

076  2763 

3127 

3491 

3855 

4220 

4584 

4948 

5312 

5676 

6040 

364 

1193 

6404 

6768 

7132 

7496 

7860 

8224 

8588 

8952 

9316 

9680 

364 

1194 

077  0043 

0407 

0771 

1134 

1498 

1862 

2225 

2589 

2952 

3316 

364 

1195 

3679 

4042 

4406 

4769 

5133 

5496 

5859 

6222 

6585 

6949 

363 

1196 

7312 

7675 

8038 

8401 

8764 

9127 

9490 

9853 

*0216 

*0579 

363 

1197 

078  0942 

1304 

1667 

2030 

2393 

2755 

3118 

3480 

3843 

4206 

363 

1198 

4568 

4331 

5293 

5656 

6018 

6380 

6743 

7105 

7467 

7830 

362 

1199 

8192 

8554 

8916 

9278 

9640 

*0003 

*0365 

*0727 

*1089 

*1451 

362 

1200 

079  1812 

2174 

2.536 

2898 

3260 

3622 

3983 

4345 

4707 

5068 

362 
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LOGARITHMS   OF   THE  TRIGONOMETRIC 
FUNCTIONS 

Logarithms  of  the  functions  are  given  for  each  minute  from 
0-360°. 

The  quantity  —10  is  to  be  appended  to  all  logarithms  of  the 
sine  and  cosine,  to  logarithms  of  the  tangent  from  0-45°  and  of 
the  cotangent  from  45-90°. 

"With  degrees  indicated  at  either  side  of  the  top  of  the  page 
use  the  column  headings  at  the  top.  With  degrees  stated  at 
the  bottom  of  the  page  use  the  column  designations  at  the 
bottom. 

With  degrees  at  the  left  (top  or  bottom)  use  the  minute  col- 
umn at  the  left,  and  with  degrees  on  the  right  side  of  the  page 
use  the  minute  column  at  the  right. 

The  method  of  determining  the  functions  of  small  angles  by 
the  auxiliary  quantities  S  and  T  is  given  in  the  section  explaining 
the  use  of  the  mathematical  tables  at  the  front  of  the  volume. 
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LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 


Values  of  S, 

Values  of  T, 

Min  . 

—  10  to  be  appended 

— 10  to  be  appended 

Seo. 

0° 

1  1° 

2° 

3°  1  4° 

0°   1  1°  1  2°  1  3°  1  4° 

0' 

4.68  557 

555 

549 

538 

522 

4.68  557 

562 

575 

597 

628 

0'> 

1 

557 

555 

549 

537 

522 

557 

562 

575 

598 

629 

60 

2 

557 

555 

548 

537 

522 

557 

562 

576 

598 

629 

120 

3 

557 

555 

548 

537 

521 

557 

562 

578 

599 

630 

180  . 

4 

557 

555 

548 

537 

521 

558 

563 

576 

599 

631 

240 

5 

557 

555 

548 

537 

521 

558 

563 

577 

599 

631 

300 

6 

557 

555 

548 

536 

520 

558 

563 

577 

600 

632 

360 

7 

557 

555 

548 

536 

520 

558 

563 

577 

600 

632 

420 

8 

557 

555 

548 

536 

520 

558 

563 

578 

601 

633 

480 

9 

557 

555 

547 

536 

520 

558 

563 

578 

601 

634 

540 

10 

4.68  557 

555 

547 

535 

519 

4.68  558 

564 

578 

602 

634 

600 

11 

557 

554 

547 

535 

519 

558 

564 

579 

602 

635 

660 

12 

557 

554 

547 

535 

519 

558 

564 

579 

603 

635 

720 

13 

557 

554 

547 

535 

518 

558 

564 

579 

603 

636 

780 

14 

557 

554 

547 

534 

518 

558 

564 

580 

604 

637 

840 

15 

557 

554 

546 

534 

518 

558 

564 

580 

604 

637 

900 

16 

557 

554 

546 

534 

517 

558 

565 

580 

605 

638 

960 

17 

557 

554 

546 

534 

517 

558 

565 

581 

605 

639 

1020 

18 

557 

554 

546 

534 

517 

558 

565 

581 

606 

639 

1080 

19 

557 

554 

546 

533 

516 

558 

565 

581 

606 

640 

1140 

20 

4.68  557 

554 

546 

533 

516 

4.68  558 

565 

582 

607 

640 

1200 

21 

557 

554 

545 

533 

516 

558 

566 

582 

607 

641 

1260 

22 

557 

553 

545 

533 

515 

558 

566 

582 

608 

642 

1320 

23 

557 

553 

545 

532 

515 

558 

566 

583 

608 

642 

1380 

24 

557 

553 

545 

532 

515 

558 

566 

583 

609 

643 

1440 

25 

557 

553 

545 

532 

515 

558 

566 

583 

609 

644 

1500 

26 

557 

553 

544 

532 

514 

558 

567 

584 

610 

644 

1560 

27 

557 

553 

544 

531 

514 

558 

567 

584 

610 

645 

1620 

28 

557 

553 

544 

531 

514 

558 

567 

584 

611 

646 

1680 

29 

557 

553 

544 

531 

513 

559 

567 

585 

611 

646 

1740 

30 

4.68  557 

553 

544 

531 

513 

4.68  559 

567 

585 

612 

647 

1800 

31 

557 

552 

544 

530 

513 

559 

568 

585 

612 

648 

1860 

32 

557 

552 

543 

530 

512 

559 

568 

586 

613 

648 

1920 

33 

557 

552 

543 

530 

512 

559 

568 

586 

613 

649 

1980 

34 

557 

552 

543 

529 

512 

559 

568 

587 

614 

650 

2040 

35 

557 

552 

543 

529 

511 

559 

569 

587 

614 

650 

2100 

36 

557 

552 

543 

529 

511 

559 

569 

587 

615 

651 

2160 

37 

557 
557 

552 
552 

542 
542 

529 

511 

559 
559 

569 
569 

588 
588 

615 
616 

652 
652 

2220 

38 

528 

510 

2280 

39 

557 

552 

542 

528 

510 

559 

570 

589 

616 

653 

2340 

40 

4.68  557 

551 

542 

528 

510 

4.68  559 

570 

589 

617 

654 

2400 

41 

556 

551 

542 

528 

509 

560 

570 

589 

617 

654 

2460 

42 

556 

551 

541 

527 

509 

560 

570 

590 

618 

655 

2520 

43 

556 

551 

541 

527 

508 

560 

571 

590 

619 

656 

2580 

44 

556 

551 

541 

527 

508 

560 

571 

591 

619 

656 

2640 

45 

556 

551 

541 

527 

508 

560 

571 

591 

620 

657 

2700 

46 

556 

551 

541 

526 

507 

560 

571 

591 

620 

658 

2760 

47 

556 

551 

540 

526 

507 

560 

572 

592 

621 

659 

2820 

48 

556 

550 

540 

526 

507 

560 

572 

592 

621 

659 

2880 

49 

556 

550 

540 

525 

506 

560 

572 

593 

622 

660 

2940 

50 

4.68  556 

550 

540 

525 

506 

4.68  561 

572 

593 

622 

661 

3000 

51 

556 

550 

540 

525 

506 

561 

573 

593 

623 

661 

3060 

52 

556 

550 

539 

525 

505 

561 

573 

594 

624 

662 

3120 

53 

556 

550 

539 

524 

505 

561 

573 

594 

624 

663 

3180 

54 

556 

550 

539 

524 

505 

561 

573 

595 

625 

664 

3240 

55 

556 

549 

539 

524 

504 

561 

574 

595 

625 

664 

3300 

56 

556 

549 

539 

523 

504 

561 

574 

596 

626 

665 

3360 

57 

556 

549 

538 

523 

503 

562 

574 

596 

626 

666 

3420 

58 

555 

549 

538 

523 

503 

562 

575 

596 

627 

667 

3480 

59 

555 
4.68  555 

549 
549 

538 

523 

503 

562 
4.68  562 

575 
575 

597 
597 

628 

667 

3540 

60 

538 

_522 

502 

628 

668 

3600 

89 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 


0°  (180°) 


(359°)  179' 
L.  Cos. 


600 
660 

720 
780 
840 

900 
960 
1020 
1080 
1140 

1200 
1260 
1320 
1380 
1440 

1500 
1560 
1620 
1680 
1740 

1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 

2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 


3000 
3060 
3120 
3180 
3240 

3300 
3360 
3420 
3480 
3540 
3600 


L.  Sin. 


46  373 
,76  476 
94  085 
06  579 


16  270 
24  188 
30  882 
36  682 
41  797 


46  373 
50  512 
54  291 
57  767 
60  985 


63  982 
66  784 
69  417 
71  900 
74  248 


76  475 
78  594 
80  615 
82  545 
84  393 


86  166 

87  870 
89  509 

91  088 

92  612 


94  084 

95  508 

96  887 

98  223 

99  520 


00  779 

02  002 

03  192 

04  350 

05  478 


.06  578 
.07  650 
.08  696 
.09  718 
.10  717 


11  693 

12  647 

13  581 

14  495 

15  391 


16  268 

17  128 

17  971 

18  798 

19  610 


20  407 

21  189 

21  958 

22  713 

23  456 


8.24  186 
L.  Cos. 
90°  (270°) 


d. 


30103 
17609 
12494 
9691 

7918 
6694 
5800 
5115 
4576 

4139 
3779 
3476 
3218 
2997 

2802 
2633 

2483 
2348 
2227 

2119 
2021 
930 


704 
639 
579 
524 
472 

424 
379 
336 
297 
259 
223 
190 
158 
128 
100 

072 
046 
022 

999 
976 

954 
934 
914 
896 
877 

860 
843 
827 
812 
797 
782 
769 
755 
743 
730 


C.  S. 


5.31 
5.31 
5.31 
5.31 


443 
443 
443 
443 


5.31 
5.31 
5.31 
5.31 
5.31 


443 
443 
443 
443 
443 


5.31 
5.31 
5.31 
5.31 
5.31 


443 
443 
443 
443 
443 


5.31 
5.31 
5.31 
5.31 
5.31 


443 
443 
443 
443 
443 


5.31 
5.31 
5.31 
5.31 
5.31 


5.31 
5.31 
5.31 
5.31 
5.31 


443 
443 
443 
443 
443 
443 
443 
443 
443 
443 


5.31 
5.31 
5.31 
5.31 
5.31 


443 
443 
443 
443 
443 


5.31 
5.31 
5.31 
5.31 
5.31 


443 
443 
443 
443 
443 


5.31 
5.31 
5.31 
5.31 
5.31 


443 
444 
444 
444 
444 


5.31 
5.31 
5.31 
5.31 
5.31 


444 
444 
444 
444 
444 


5.31 
5.31 
5.31 
5.31 
5.31 


444 
444 
444 
444 
444 


5.31 
5.31 
5.31 
5.31 
5.31 

5.31 


444 
444 
445 
445 
445 

445 


C.  T. 


5.31 
5.31 
5.31 
5.31 


443 
443 
443 
442 


5.31 
5.31 
5.31 
5.31 
5.31 


442 
442 
442 
442 
442 


5.31 
5.31 
5.31 
5.31 
5.31 


5.31 
5.31 
5.31 
5.31 
5.31 


442 
442 
442 
442 
442 

442 
442 
442 
442 
442 


5.31 
5.31 
5.31 
5.31 
5.31 


442 
442 
442 
442 
442 


5.31 
5.31 
5.31 
5.31 
5.31 


442 
442 
442 
442 
441 


5.31 
5.31 
5.31 
5.31 
5.31 


441 
441 
441 
441 
441 


5.31 
5.31 
5.31 
5.31 
5.31 


441 
441 
441 
441 
441 


5.31 
5.31 
5.31 
5.31 
5.31 


441 
440 
440 
440 
440 


440 
440 
440 
440 
440 


5.31 
5.31 
5.31 
5.31 
5.31 


439 
439 
439 
439 
439 


5.31 
5.31 
5.31 
5.31 
5.31 


439 
439 
439 
438 
438 


5.31  438 


4P^ 


L.  Tan. 


46  373 
76  476 
94  085 
06  579 


16  270 
24  188 
30  882 
36  682 
41  797 


46  373 
50  512 
54  291 
57  767 
60  986 


63  982 
66  785 
69  418 
71  900 
74  248 


76  476 
,78  595 
80  615 
82  546 
84  394 


86  167 

87  871 
89  510 

91  089 

92  613 


94  086 

95  510 

96  889 

98  225 

99  522 


.00  781 
.02  004 
.03  194 
.04  353 
.05  481 


.06  581 
.07  653 
.08  700 
.09  722 
.10  720 


11  696 

12  651 

13  585 

14  500 

15  395 


16  273 

17  133 

17  976 

18  804 

19  616 


20  413 

21  195 

21  964 

22  720 

23  462 


8.24  192 
L.  Cot. 


c.d. 


30103 
17609 
12494 
9691 

7918 
6694 
5800 
5115 
4576 
4139 
3779 
3476 
3219 
2996 

2803 
2633 
2482 
2348 
2228 

2119 
2020 
931 


704 
639 
579 
524 
473 

424 
379 
336 
297 
259 

223 
190 
159 
128 
100 

072 
047 
022 

998 
976 

955 
934 
915 
895 

878 

860 
843 
828 
812 
797 
782 
769 
756 
742 
730 

cX 


L.  Cot. 


53  627 
23  524 
05  915 
93  421 


83  730 
75  812 
69  118 
63  318 
58  203 


53  627 
49  488 
45  709 
42  233 
39  014 


36  018 
33  215 
30  582 
28  100 
25  752 


23  524 
21  405 
19  385 
17  454 
15  606 


13  833 
12  129 
10  490 
08  911 
07  387 


05  914 
04  490 
03  111 
01  775 
00  478 


99  219 
97  996 
96  806 
95  647 
94  519 


93  419 
92  347 
91  300 
90  278 
89  280 


88  304 
87  349 
86  415 
85  500 
84  605 


83  727 
82  867 
82  024 
81  196 
80  384 


79  587 
78  805 
78  036 
77  280 
76  538 

75  808 

L.  Tan. 


0.00  000 
0.00  000 
0.00  000 
0.00  000 
0.00  000 


0.00 
0.00 
0.00 
0.00 
0.00 


000 
000 
000 
000 
000 


0.00 
0.00 
0.00 
0.00 
0.00 


000 
000 
000 
000 
000 


0.00 
0.00 
9.99 
9.99 
9.99 


000 
000 
999 
999 
999 


9.99 
9.99 
9.99 
9.99 
9.99 


999 
999 
999 
999 
999 


9.99 
9.99 
9.99 
9.99 
9.99 


999 
999 
999 
999 
998 


9.99 
9.99 
9.99 
9.99 
9.99 


998 
998 
998 
998 
998 


9.99 
9.99 
9.99 
9.99 
9.99 


998 
998 
997 
997 
997 


9.99 
9.99 
9.99 
9.99 
9.99 


997 
997 
997 
997 
996 


9.99 
9.99 
9.99 
9.99 
9.99 


996 
996 
996 
996 
996 


9.99 
9.99 
9.99 
9.99 
9.99 


995 
995 
995 
995 
995 


9.99 
9.99 
9.99 
9.99 
9.99 
9.99 


994 
994 
994 
994 
994 

993 

L.  Sin. 

'  (269°)  89° 


60 

59 
58 
57 
56 


55 
54 
53 
52 
51 

50 

49 
48 
47 
46 


20 

19 
18 
17 
16 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 


1° 

(181°) 

C358°)  178° 

"o 

L.  Sin. 

d. 

1    C.  S. 

C.  T.     ii  L.  Tan.    c.d. 

L.  Cot. 

L.  Cos. 

/ 

3600 

8.24  186 

717 
706 
695 
684 
673 
663 
653 
644 
634 
624 

616 
608 

5.31  443 

5.31  438^18. 24   192  7, q 
5.31  438i|8.24  910  ii? 
5.31  438  8.25  616  i^? 
5.31  43818.26  312  5|? 
5.31  437J8.26  996  ^^ 

1.75  808 

9.99  993 

60 

3660 

1 

8.24  903 

5.31  443 

1.75  090 

9.99  993 

59 

3720 

2 

8.25  609 

5.31  445 

1.74  384 

9.99  993 

58 

3780 

3 

8.26  304 

5.31  445 

1.73  688 

9.99  993 

57 

3840 

4 
5 

8.26  988 

5.31  445 

1.73  004 

9.99  992 

56 

3900 

8.27  661 

5.31  445 

5.31  437!8.27  669  r^o 
5.31  437i8.28  332  5^^ 
5.31  43718.28  986^^5 

1.72  331 

9.99  992 

55 

3960 

6 

8.28  324 

5.31  445 

1.71   668 

9.99  992 

54 

4020 

7 

8.28  977 

5.31  44.5 

1.71  014 

9.99  992 

53 

4080 

8 

8.29  621 

5.31  445 

5.31  437^8.29  629^^^1.70  371 
5.31  43718.30  263 ^:^!  1 .  69  737 

9,99  992 

52 

4140 

9 

8.30  253 

5.31  445 

9.99  991 

51 

4200 

10 

8.30  879 

5.31  446 

5.31  4371^8.30  8881^17  1.69   112 
5.31  436118.31  503  ^ii  1.68  495 
5.31  436  8.32   112^^^1.67  888 
5.31  436li8.32  71l9xvll.67  289 

9.99  991 

50 

4260 

11 

8.31  495 

5.31  446 

9.99  991 

49 

4320 

12 

8.32   103 

5.31  446 

9.99  990148 

4380 

13 

8.32  702 

^^5.31  446 

9.99  990 

47 

4440 

14 

8.33  292 

5.31  436 is. 33  302?^ 

1.66  698 

9.99  990 

46 

4500 

15 

8.33  875 

i;;:i5.31  446 

5.31  436  8.33  8861--,- 
5.31  435  8.34  461  ?'^ 
5.31  435  8.35  029  rp° 
5.31  435:8.35  590^°^ 
5.31  435,8.36  143^^^ 

1.66  114 

9.99  9901 45 

4560 

16 

8.34  450i^Roi5.31  446 

8.35  018i^pn'5-31  446 
8.35  578'f=l^i5.31  446 

1.65  539 

9.99  989 

44 

4620 

17 

1.64  971 

9.99  989 

43 

4680 

18 

1.64  410 

9.99  989 

42 

4740 

19 

8.36  131 

547 

rorv 

5.31  446 

1.63  857 

9.99  989 

41 

4800 

20 

8.36  678 

5.31  446 

5.31  4338.36  689  -.^11-63  311 

9.99  988 

40 

4860 

21 

8.37  217i^oo'|5.31  447 

8.37  750 i?'^'^!' 5. 31  447 

8.38  276  „n  5 -31  447 
8.38  796'^-J!5.31  447 

5.31  434  8.37  229  „X 
5.31  434  8.37  762  ?^2 

1.62  771 

9.99  988 

39 

4920 

22 

1.62  238 

9.99  988 

38 

4980 

23 

5.31  434  8.38  289  -;' 
5.31  434.8.38  809  ?^^ 

1.61  711 

9.99  987 

37 

5C40 

24 

1.61   191 

9.99  987 

36 

5100 

25 

8.39  310  r:nfi'5-31  447 

8.39  818 -no  5.31  447 

8.40  3202Qr  5.31  447 

8.40  816^X115.31  447 

8.41  3074si  5.31  447 

5.31  4348.39  323-^0  1.60  677 
5.31  433  8.39  832^^^1.60  168 
5.31  433  8.40  334^^^1.59  666 
5.31  433  8.40  830  tXi  1.59   170 
5.31  433  8.41  32l||Jjl.58  679 

9.99  987 

35 

5160 

26 

9.99  986 

34 

5220 

27 

9.99  986 

33 

5280 

28 

9.99  986 

32 

5340 

29 

9.99  98.D 

31 

5400 

30 

8.41  792^oJ5.31  447 

8.42  272^5V5.31  448 

8.42  746  T^n  5-31  448 

8.43  216*^V5.31  448 

5.31  433  8.41  807. a^  1-58  193 
5.31  432  8.42  287  t°y  1.57  713 
5.31  432  8.42  762*i.^ll.57  238 
5.31  432  8.43  232*'^  1.56  768 

9.99  985 

30 

5460 

31 

9.99  983 

29 

5520 

32 

9.99  984 

28 

5530 

33 

9.99  984 

27 

5640 

34 

8.43  680 

459 

5.31  448 

5.31  432  8.43  696  *^ J 

1.56  304 

9.99  984 

26 

5700 

35 

8.44   139 

5.31  448 

5.31  431  8.44  156L, -r 
5.31  431  8.44  611  J^n 
5.31  431  8.45  061  ^2r 
5.31  431  8.45  507***? 
5.31  431  8.45  948**^ 

1.55  844 

9.99  983 

25 

5760 

36 

8.44  594^^5.31  448 

8.45  044  T?V,5.31  448 
8.45  489**?5.31  448 

1.55  .389 

9.99  983 

24 

5820 

37 

1.54  939 

9.99  983 

23 

5880 

38 

1.54  493 

9.99  982 

22 

5940 

39 

8.45  930 

436 
,100 

5.31  449 

1.54  052 

9.99  982 

21 

6000 

40 

8.46  366 

5.31  449 

5.31  430  8.46  383  .09 
5.31  430  8.46  S17  J^i 
5.31  430  8.47  245;;? 
5.31  4.3018.47  669!;^ 
5.31  429  8.48  089  |^^ 

1.53  615 

9.99  982 

20 

6060 

41 

8.46  799  To7  5.31  449 

8.47  226t;l'5.31  449 
8.47  630  .T*  15. 31  449 

1.53   183 

9.99  981 

19 

6120 

42 

1.52  755 

9.99  981 

18 

6180 

43 

1.52  331 

9.99  981 

17 

6240 

44 

8.48  069 

416 

5.31  449 

1.51  911 

9.99  980 

16 

6300 

45 

8.48  485 

5.31  449 

5,31  42918.48  505!.i„ 

1.51  493 

9.99  980 

15 

6360 

46 

8.48  896?n«^5.31  449 

5.31  429  8.48  917;nal.51  083 
5.31  4288.49  325:^^?I1.50  673 
5.31  428' 8. 49  729  Inf  1-50  271 
5.31  428!|8.50  130^g7l.49  870 

9.99  979 

14 

6420 

47 

8.49  304*^11 
8.49  708  .X^l 

5.31  450 

9.99  979 

13 

6480 

48 

5.31  450 

9.99  979 

12 

6540 

49 

8.50  108 

396 

5.31  450 

9.99  978 

11 

6600 

50 

8.50  504 

5.31  430 

5.31  4288.50  527'ooq 
5.31  427  8.50  920  oon 
5.31  4278.51  310  osr 
5.31  427;8.51   696  000 
5.31  427  8.52  079  ^g^ 

1.49  473 

9.99  978 

10 

6660 

51 

8.50  897  39q| 

8.51  673^2^1 

5.31  450 

1.49  080 

9.99  977 

9 

6720 

52 

5.31  450 

1.48  690 

9.99  977 

8 

6780 

53 

5.31  450 

1.48  304 

9.99  977 

7 

6840 

54 

8.52  055 

00^. 

379 

5.31  450 

1.47  921 

9.99  976 

6 

6900 

55 

8.52  434 

5.31  451 

5.31  426  8.52   ^o9'o'7f- 
5.31  426  8.52  835  070 

1.47  541 

9.99  976 

5 

6960 

56 

8.52  810  373! 

8.53  552oc^' 

5.31  451 

1.47  165 

9.99  975 

4 

7020 

57 

5.31  451 

5.31  426  8.53  208  07^1 -46  792 
5.31  425  8.53  578ofi7!l.46  422 
5.31   425  8.53  945  3^^!  1.46  055 

9.99  975 

3 

7080 

58 

5.31  451 

9.99  974 

2 

7140 

59 

8.53  919 

363 
d. 

5.31  451 

9.99  974 

1 

7200 

60 

8.54  282i 

5.31  451 

5.31   425  8.54  308          1.45  692 

9.99  974 

0 

/ 

L.  Cos.  1 

1  L.  Cot.    c.d.    L.  Tan. 

L.  Sin. 

/ 

91°  (271°) 


(268°)  88° 


41 


LOGAEITHMS  OF  THE  FUNCTIONS  (Continued) 


2°  (182°) 


TTs: 


C.  T.     IL.  Tan.  led. I  L.  Cot. 


(357°)  177° 
L.  Cos. 


8.56  054' 


8.57  757 


8.58  4191 


8.61 


L.  Sin. 


,54  282|qaJ5.3 

.54  999|or='|5.3 

.55  354':^?i  5.3 

.55  705^3^^ '5. 3 


346! 


.3 
.56  400'oTo:5.3 
.56  743lolf;5.3 
57  084 ^*i  5.3 
57  421337(15.3 


332 


i5.3 


.58  089|33^i5.3 


c5.3 
^.3 


.58  747,00=1 -.o 
.59  072'x;fl5.3 


323 


.59  395  oon  5.3 

.59  7l5i7X:5.3 

.60  033  oTAi'5.3 

.60  349i^|^i5.3 

.60  6623Jjl!5.3 


60  973|onQti5.3 

61  282ioX^5.3 
589 'one  5.3 


.61  894ono  5-3 
.62   196^Q-!5.3 


.62  497:.,Qe5.3 

.62  795;oQfi5.3 

.63  091  oa25.3 

.63  385oQQ  5.3 

.63  678;^^^  5.3 


8.63  9681 


290 


'5.3 


8. 


64  256-^2  5.3 
64  543  oei  5.3 

64  8271^00  5.3 

65  110,o8il5.3 


.65  391|.,7q|!5.3 
.65  670!o77i5.3 
.65  947i;7ii5.3 
.66  223i;£^i|5.3 
.66  497{:;i,g5.3 
.66  769I07J5.3 
.67  039in^ai!5.3 


.67  308 
.67  575 
.67  841 


.68  104 
.68  367 
.68  627 
.68  886 
.69  144 


1270' 
269 
267 
266 
263 

263 
260 


!5.3 
5.3 
5.3 


5.3 
5.3 
5.3 


258 
256 
.69  4001^^ 
.69  654|;r| 
.69  907!;^^ 
.70  159 1  ;^^ 
.70  409io^^ 


2595.3 


5.3 


5.3 
5.3 
5.3 
5.3 
5.3 


8.70  658 


,S247 


5.3 


70  905|;;p!5.3 

71  15l!o':.!5.3 


.71 

.71 


395 
638 


8.71  880 
L.  Cos. 


12441 
124311 
242 


451 
451 
452 
452 
452 


452 
452 
452 
453 
453 


453 
453 
453 
453 
454 


454 
454 
454 
454 
454 


455 
455 
455 
45o 
455 


455 
456 
456 
456 
456 


456 
456 
457 
457 
457 

457 

45 

458 

458 

458 


458 
458 
459 
459 
459 


459 
459 
460 


5.31 
5.31 
5.31 
5.31 
5.31 


425 
425 
424 
424 
424 


5.31 
5.31 
5.31 
5.31 
5.31 


423 
423 
423 
422 
422 


8.54  308L„Jl.45  692 

8.54  669„ill.45  331 

8.55  027|o5f!l.44  973 
8.55  382io-o  1.44  618 
8.55  734  g^g' 1.44  266 


5.31 
5.31 
5.31 
5.31 
5.31 


8.56  083io^r 
8.56  429|oIi 
8.56  773:^2? 
8-57  114|^1 

336' 


8.57  452 ji 


1.43  917 
1.43  571 
1.43  227 
1.42  886 
1.42  548 


422 

421  o.ijo    1^1.  oorx 

421  8.58  451  X^H|1.41  549 
421  8.58  779"^*-* 


8.57  788';oq|1.42  212 

8.58  121  oo^|l.41  879 


5.31 
5.31 
5.31 
5.31 
5.31 


421  8.59 


IOd 


5.31 
5.31 
5.31 
5.31 
5.31 


326 

323 

420jl8.59  428!o^i 
420  8.59  749  oTA 
42O18.6O  068^!^ 
419:8.60  384  ?|2 
419,8.60  698^|£ 


4188.61  009!oinl-38  991 
418  8.61  319  oA-T  1.38  681 


1.41  221 
1.40  895 


1.40  572 
1.40  251 
1.39  932 
1.39  616 
1.39  302 


5.31 
5.31 
5.31 
5.31 
5.31 


418  8.61  626^X1 
417,8.61  931  ^XX 
417  8.62  234^^^ 


3^'7l.38  374 


417,;8.62  535  oqq 
41 6' 8.  62  834  ;^X 
4168.63  131  095 


1.38  069 
1.37  766 


1.37  465 
1.37  166 
1.36  869 


5.31 
5.31 
5.31 
5.31 
5.31 


416  8.63  426^^^1.36  574 
415' 8.  63  718  ;^^ll.36  282 


5.31 
5.31 
5.31 
5.31 
5.31 


415  8.64  009ocq|1.35  991 
415'8.64  298  ^0X1.35  702 
414:8.64  585  5eiil.35  415 
414  8.64  870  oi?  1-35  130 
413  8.65  154  ;|£i  1.34  846 

413:8.65  43oooa|i.34  565 


?¥  280 


5.31 
5.31 
5.31 
5.31 
5.31 


413:8.65  715  o?Q  1-34  285 
412  8.65  993  ;7?|l.34  007 
4128.66  269o-2'l-33  731 
412  8.66  543  2-3  1-33  ^^"^ 


411  8.66  816^71  1.33  184 

411  8.67  087,;Aiil.32  913 

410  8.67  356  ;^X' 1.32  644 

410,8.67  624  ;°°j  1.32  376 

410'8.67  890,ofiA|l-32  110 


5.31 
5.31 
5.31 


i264 


460  5.31 


5.31 


460 


460  5.31 


1.31  846 
1.31  583 
1.31  322 
1.31  062 
1.30  804 


d. 


5.31 


460 
461 
461 
461 
461 
461 
462 
462 
462 

462 


5.31 
5.31 
5.31 
5.31 


409:8.68  154<,fio 
409i8.68  417  9^f 

40818.68  678^fiA 
4081:8.68  938i;^« 
408||8.69  196:o9° 

407:8.69  453!;^--]  1.30  547 

40718.69  708i;?2il.30  292 
406] 8. 69  962  ;„]  1.30  038 
406|,8.70  214;cTll.29  786 
40o|;8.70  465|;^Q  1.29  535 


405 


8.70  962 


5.31 


404 
404 
403 
403 


246 


5.31  405ii8.70  714L.e 

5.31  -"^"^  ^'^   n^ol-4» 

5.31 

5.31 

5.31 


8.71  208h;*y 

8.71  453544 
8.71  6971^^^ 


8.71  940 
L.  Cot. 


c.d. 


1.29  286 
1.29  038  9 
1.28  79219 
1.28  547 
1.28  303 


1.28  060 
L.  Tan. 


9.99 
9.99 
9.99 
9.99 
9.99 


974 
973 
973 
972 
972 


9.99 
9.99 
9.99 
9.99 
9.99 


9.99 
9.99 
9.99 
9.99 
9.99 


971 
971 
970 
970 
969 
969 
968 
968 
967 
967 


9.99  967 
9.99  966 
9.99  966 
9.99  965 
9.99  964 


9.99 
9.99 
9.99 
9.99 
9.99 


9.99 
9.99 
9.99 
9.99 
9.99 


964 
963 
963 
962 
962 

961 
961 
960 
960 
959 


9.99  959 
9.99  958 
9.99  958 
9.99  957 
9.99  956 


9.99 
9.99 
9.99 
9.99 
9.99 


956 
955 
955 
954 
954 


9.99 
9.99 
9.99 
9.99 
9.99 


953 
952 
952 
951 
951 


9.99  950 
9.99  949 
9.99  949 
9.99  948 
9.99  948 


9.99  947 
9.99  946 
03819.99  946 
9.99  945 
9.99  944 


99  944 
99  943 
99  942 
99  942 
99  941 


92°  (272°) 


9.99  940 
L.  Sin. 
(267°)  87° 


60 

59 
58 
57 
56 

55 
54 
53 
52 
51 
50 
49 
48 
47 
46 


45 
44 
43 
42 
41 
40 
39 
38 
37 
36 

35 
34 
33 
32 
31 

30 

29 
28 
27 
26 

25 
24 
23 
22 
21 
20 
19 
18 
17 
16 

15 
14 
13 
12 
11 


42 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 


3°  (183°) 


(356°)  176<= 


T.     L.  Tan. led. I  L.  Cot.  1  L.  Cos. 


880  [ 
120 
3591 
597 1 
834 


069 
303 
535 
767 
997 


226! 
454| 
6801 
9061 


240 
239 
238 
237 
235 

234 
232 
232 
230 
229 

228 
226 
226 
224 
1223 


8.78 
8.78 
8.78 
8.79 
8.79 


8.79 
8.79 
8.79 
8.80 
8.80 


795 
015 
234 

451 
667 
883 
097 
310 

522 
733 
943 
152 
360 

568 
774 
979 
183 
386 

588 
789 
990 
189 
388 

585 
782 
978 
173 
367 

560 
752 
944 
134 
324 


513 
701 


8.83 
8.83 
8.83 
8.83 
8.84 


8.84 


188 

ooo>  187 

2f^i  18b 
-^1185 

630i}°| 

813;  1  QQ 

996  |°f 

ill  181 

3581 


1.28  060  9.99  940 


1.27  819 
1.27  580 
!l.27  341 
1.27  104 


8.73 
8.73 
8.73 
8.73 
8.74 


9.99  940 
9.99  939 
9.99  938 
9.99  938 


8.74 
8.74 
8.74 
8.74 
8.75 


8.75 
8  75 
8.75 
8.76 
8.76 


8.76 
8.76 
8.76 
8.77 
8.77 


*^?'222 

220 
1219 
219 

742--^ 


1.26  868  9.99 
1.26  634  9.99 
1.26  400(9.99 
1.26  168|9.99 
1.25  937|9.99 
1.25  708  9.99 


1.25  479 
1.25  252 
1.25  026 
1.24  801 


9.99 
9.99 
9.99 
9.99 


937 
936 
936 
935 
934 
934 
933 
932 
932 
931 


867 
087 
306 


1.24  57719.99  930 
1.24  355;9.99  929 
1.24  13319.99  929 
1.23  913  9.99  928 
1.23  694  9.99  927 


958 1  ^ 


216: 


173 

387 


8.77 
8.77 
8.78 
8.78 
8.78 


600 
811 
0221 

232 
441 


215 
214 
213 
211 
211 
210 
209 
208 


1.23  475 
1.23  258 
1.23  042 
1.22  827 
1.22  613 


9.99  926 
9.99  926 
9.99  923 
9.99  924 
9.99  923 


8.78 
8.79 
8.79 
8.79 


•  1 906 
855 '^"'^ 


061 
266 
470 


8.79 
8.79 
8.80 
8.80 
8.80 


8.80 
8.80 
8.81 
8.81 
8.81 


8.81 
8.81 
8.82 
8.82 
8.82 


8.82 
8.82 
8.82 
8.83 
8.83 


673 
875 
076 
277 
476 

6741 
872 
068 
264 
459 

653 
846 
038 
230 
420 
610 
799 


206 
205 
204 
203 

202 
201 
201 
199 
198 

198 
196 
196 
195 
194 

193 
192 
192 
190 
190 
189 
188 


98|  188 


1.20  530|9.99  916 
1.20  327  9.99 
1.20  125  9.99 


1.22  400  9.99  923  35 
1.22  189  9.99  922  34 
1.21  97819.99  921  33 
1.21  768;9.99  920  32 
1.21  559  9.99  920  31 
1.21  351  9.99  919  30 
1.21  145  9.99  918  29 
1.20  939  9.99  917  28 
1.20  734  9.99  917  27 
26 

25 
24 
1.19  924  9.99  913  23 
1.19  723  9.99  913  22 
1.19  524  9.99  912  21 
20 
19 
18 
17 
16 

1.18  347  9.99  907  15 
1.18  154  9.99  906  14 
1.17  962  9.99  905  13 
1.17  770  9.99  904  12 
1.17  580  9.99  904  11 


1.19  326 
1.19  128 
1.18  932 
1.18  73619.99 
1.18  541  9.99 


9.99 
9.99 
9.99 


915 
914 
913 
913 
912 

911 
910 
909 
909 
908 


175 
361 


8.83 
8.83 
8.83 
8.84 
8.84 


5471 
732 
916! 
100, 
282: 


8.84  4641 


186: 
186 

185 
184 
184 
182 
182 


1.17  390 
1.17  201 
1.17  013 
1.16  825 


903 
902 
901 
900 
1.16  639  9.99  899 


9.99 
9.99 
9.99 
9.99 


1.16  453  9.99  898 
1.16  268  9.99  898 
1.16  08419.99  897 
1.15  90019.99  896 
1.15  71819.99  895 


11.15  536  9.99  894 


L.  Cos.  I  d.  L.  Cot.  Ic.d.lL.  Tan, 


L.  Sin. 


P.  P. 


241 

4.0 

8.0 

12.0 

16.1 

20.1 
24.1 
28  1 
32.1 
36.2 
232 
3.9 
7.7 
11.6 
15.5 
19  3 
23.2 
27.1 
30.9 
34.8 

222 

3.7 

7.4 

11.1 

14.8 

18.5 
22.2 
25.9 
29.6 
33.3 

211 

3.5 

7.0 

10.6 

14.1 

17.6 
21.1 
24.6 
28.1 
31.6 

199 

3.3 

6.6 

10.0 

13.3 

16.6 
19.9 
23.2 
26.S 
29.8 

189 

3.2 

6.3 

9.4 

12.6 

15.8 
18.9 
22.0 
25.2 
28.4 
31.6 


239 

4.0 

8.0 

12.0 

15.9 

19.9 
23.9 
27.9 
31.9 
35.8 

229 

3.8 

7.6 

11.4 

15.3 

19.1 
22.9 
26.7 
30.5 
34.4 
220 
3.7 
7.3 
11.0 
14.7 
18.3 
22.0 
25.7 
29.3 
33.0 

208 

3.5 

6.9 

10.4 

13.9 

17.3 

20.8 

24.3 

27.7 

31.2 

197 

3.3 

6.6 

9.8 

13.1 

16.4 
19.7 
23.0 
26.3 
29.6 

187 

3.1 

6.2 

9.4 

12.5 

15.6 
18.7 
21.8 
24.9 
28.0 
31.2 


237 

4.0 

7.9 
11.8 
15.8 

19.8 
23.7 
27.6 
31.6 
35.6 

227 

3.8 

7.6 

11.4 

15.1 

18.9 
22.7 
26.5 
30.3 
34.0 
217 
3.6 
7.2 
10.8 
14.5 

18.1 

21.7 

25.3 

28.9 

32.6 

206 

3.4 

6.9 

10.3 

13.7 

17.2 

20.6 

24.0 

27.5 

30.9 

195 

3.2 

6.5 

9.8 

13.0 

16.2 

19.5 

22.8 

26.0 

29.2 

185 

3.1 

6.2 

9.2 

12.3 

15.4 

18.5 

21.6 

24.7 

27.8 

30.8 


235 

3.9 

7.8 
11.8 
15.7 
19.6 
23.5 
27.4 
31.3 
35.2 
225 
3.8 
7.5 
11.2 
15.0 

18.8 
22.5 
26.2 
30.0 
33.8 

215 

3.6 

7.2 

10.8 

14.3 

17.9 
21.5 
25.1 
28.7 
32.2 
203 
3.4 
6.8 
10.2 
13.5 

16.9 
20.3 
23.7 
27.1 
30.4 

193 

3.2 

6.4 

9.6 

12.9 

16.1 

19.3 

22.5 

25.7 

29.0 

183 

3.0 

6.1 

9.2 

12.2 

15.2 
18.3 
21.4 
24.4 
27.4 
30.5 


P.  P. 


23i 

3.9 

7.8 

11.7 

15.6 

19.5 
23.4 
27.3 
31.2 
35.1 

223 

3.7 
7.4 
11.2 
14.9 
18.6 
22.3 
26.0 
29.7 
33.4 

213 

3.6 

7.1 

10.6 

14.2 

17.8 

21.3 

24.8 

28.4 

32.0 

201 

3.4 

6.7 

10.0 

13.4 

16.8 

20.1 

23.4 

26.8 

30.2 

192 

3.2 

6.4 

9.6 

12.8 

16.0 

19.2 

22.4 

25.6 

28.8 

181 

3.0 

6.0 

9.0 

12.1 

15.1 
18.1 
21.1 
24.1 
27.2 
30.2 


93°  (273°) 


(266°)  86° 
43 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 


4°  (184°) 


(355°)  175= 


-r 

L.  Sin. 

d. 

L.  Tan. 

c.d. 

L.  Cot. 

L.  Cos. 

60 

P.  P. 

0 

8.84  358 

181 
179 
179 
178 
177 

177 
176 
175 
175 
173 

8.84  464 

182 
180 
180 
179 
178 
177 
177 
176 
176 
17'1 

1.15  536 

9.99  894 

// 

182 

181   179 

178 

177 

1 

8.84  539 

8.84  646 

1.15  354 

9.99  893 

59 

1 

3.0 

3.0   3.0 

3.0 

3.0 

2 

8.84  718 

8.84  826 

1.15  174 

9.99  892 

58 

2 

6.1 

6.0   6.0 

5.9 

5.9 

3 

8.84  897 

8.85  006 

1.14  994 

9.99  891 

57 

3 

9.1 

9.0   9.0 

8.9 

8.8 

4 

8.85  075 

3.85  185 

1.14  815 

9.99  891 

56 

4 
5 

12.1 
15.2 

12.1  11.9 
15.1  14.9 

11.9 
14.8 

11.8 

5 

8.85  252 

8.85  363 

1.14  637 

9.99  890 

55 

14.8 

6 

8.85  429 

8.85  540 

1.14  460 

9.99  889 

54 

6 

18.2 

18.1  17.9 

17.8 

17.7 

7 

8.85  605 

8.85  717 

1.14  283 

9.99  888 

53 

7 

21.2 

21.1  20.9 

20.8 

20.6 

8 

8.85  780 

8.85  893 

1.14  107 

9.99  887 

52 

8 

24.3 

24.1  23.9 

23.7 

23.6 

9 

8.85  955 

8.86  069 

1.13  931 

9.99  886 

51 

9 

27.3 

27.2  26.8 

26.7 

26.6 

10 

8.86  128 

173 
173 
171 
171 
171 

8.86  243 

174 
174 
172 
172 
171 

1.13  757 

9.99  885 

50 

II 

176 

175   174 

173 

172 

11 

8.86  301 

8.86  417 

1.13  583 

9.99  884 

49 

1 

2.9 

2.9   2.9 

2.9 

2.9 

12 

8.86  474 

8.86  591 

1.13  409 

9.99  883 

48 

2 

5.9 

5.8   5.8 

5.8 

5.7 

13 

8.86  645 

8.86  763 

1.13  237 

9.99  882 

47 

3 

8.8 

8.8   8.7 

8.6 

8.6 

14 

8.86  816 

8.86  935 

1.13  065 

9.99  881 

46 

4 

11.7 

11.7  11.6 

11.5 

11.5 

15 

8.86  987 

169 
169 
169 
167 
168 

8.87  106 

171 
170 
169 
169 
168 

1.12  894 

9.99  880 

45 

5 

14.7 

14.6  14.5 

14.4 

14.3 

16 

8.87  156 

8.87  277 

1.12  723 

9.99  879 

44 

6 

17.6 

17.5  17.4 

17.3 

17.2 

17 

8.87  325 

8.87  447 

1.12  553 

9.99  879 

43 

7 

20.5 

20.4  20.3 

20.2 

20.1 

18 

8.87  494 

8.87  616 

1.12  384 

9.99  878 

42 

8 

23.5 

23.3  23.2 

23.1 

22.9 

19 

8.87  661 

8.87  785 

1.12  215 

9.99  877 

41 

9 

26.4 

26.2  26.1 

26.0 

25.8 

20 

8.87  829 

166 
166 
165 
164 
164 
163 
163 
162 
162 
160 

8.87  953 

167 
167 
166 
165 
165 

1.12  047 

9.99  876 

40 

II 

171 

170   169 

168 

167 

21 

8.87  995 

8.88  120 

1.11  880 

9.99  875 

39 

1 

2.8 

2.8   2.8 

2.8 

2.8 

22 

8.88  161 

8.88  287 

1.11  713 

9.99  874 

38 

2 

5.7 

5.7   5.6 

5.6 

5.6 

23 

8.88  326 

8.88  453 

1.11  547 

9.99  873 

37 

3 

8.6 

8.5   8.4 

8.4 

8.4 

24 

8.88  490 

8.88  618 

1.11  382 

9.99  872 

36 
35 

4 
5 

11.4 
14.2 

11.3  11.3 
14.2  14.1 

11.2 
14.0 

11.1 

25 

8.88  654 

8.88  783 

165 
163 
163 
163 
161 

1.11  217 

9.99  871 

13.9 

26 

8.88  817 

8.88  948 

1.11  052 

9.99  870 

34 

6 

17.1 

17.0  16.9 

16.8 

16.7 

27 

8.88  980 

8.89  111 

1.10  889 

9.99  869 

33 

7 

20.0 

19.8  19.7 

19.6 

19.5 

28 

8.89  142 

8.89  274 

1.10  726 

9.99  868 

32 

8 

22.8 

22.7  22.5 

22.4 

22.3 

29 

8  89  304 

8.89  437 

1.10  563 

9.99  867 

31 

9 

25.6 

25.5  25.4 

25.2 

25.0 

30 

8.89  464 

161 
159 
159 
159 
158 

8.89  598 

162 
160 
160 
160 
159 

1.10  402 

9.99  866 

30 

// 

166 

165   164 

163 

162 

31 

8.89  625 

8.89  760 

1.10  240  9.99  865 

29 

1 

2.8 

2.8   2.7 

2.7 

2.7 

32 

8.89  784 

8.89  920 

1.10  080  9.99  864 

28 

2 

5.5 

5.5   5.5 

5.4 

5.4 

33 

8.89  943 

8.90  080 

1.09  920  9.99  863 

27 

3 

8.3 

8.2   8.2 

8.2 

8.1 

34 

8.90  102 

8.90  240 

1.09  760 

9.99  862 

26 

4 

11.1 

11.0  10.9 

10.9 

10.8 

35 

8.90  260 

157 
157 
156 
155 
155 
155 
154 
153 
153 
152 

152 
151 
151 
150 
150 
149 
149 
148 
147 
147 

8.90  399 

158 
158 
157 
157 
156 

155 
155 
155 
153 
154 

153 
152 
152 
151 
151 

150 
150 
149 
148 
149 

1.09  601 

9.99  861 

25 

5 

13.8 

13.8  13.7 

13.6 

13.5 

36 

8.90  417 

8.90  557 

1.09  443 

9.99  860 

24 

6 

16.6 

16.5  16.4 

16.3 

16.2 

37 

8.90  574 

8.90  715 

1.09  285 

9.99  859 

23 

7 

19.4 

19.2  19.1 

19.0 

18.9 

38 

8.90  730 

8.90  872 

1.09  128 

9.99  858 

22 

8 

22.1 

22.0  21.9 

21.7 

21.6 

39 

8.90  885 

8.91  029 

1.08  971 

9.99  857 

21 
20 

9 
// 

24.9 
161. 

24.8  24.6 
160   159 

24.4 
158 

24.3 

40 

8.91  040 

8.91  185 

1.08  815 

9.99  856 

157 

41 

8.91  195 

8.91  340 

1.08  660 

9.99  855 

19 

1 

2.7 

2.7   2.6 

2.6 

2.6 

42 

8.91  349 

8.91  495 

1.08  505 

9.99  854 

18 

2 

5.4 

5.3   5.3 

5.3 

5.2 

43 

8.91  502 

8.91  650 

1.08  350 

9.99  853 

17 

3 

8.0 

8.0   8.0 

7.9 

7.8 

44 

8.91  655 

8.91  803 

1.08  197 

9.99  852 

16 
15 

4 

5 

10.7 
13.4 

10.7  10.6 
13.3  13.2 

10.5 
13.2 

10.5 

45 

8.91  807 

8.91  957 

1.08  043 

9.99  851 

13.1 

46 

8.91  959 

8.92  110 

1.07  890 

9.99  850 

14 

6 

16.1 

16.0  15.9 

15.8 

15.7 

47 

8.92  110 

8.92  262 

1.07  738 

9.99  848 

13 

7 

18.8 

18.7  18.6 

18.4 

18.3 

48 

8.92  261 

8.92  414 

1.07  586 

9.99  847 

12 

8 

21.5 

21.3  21.2 

21.1 

20.9 

49 

8.92  411 

8.92  565 

1.07  435 
1.07  284 

9.99  846 

11 

9 
II 

24.2 
156 

24.0  23.8 
155   154 

23.7 
153 

23.6 

50 

8.92  561 

8.92  716 

9.99  845 

10 

152 

51 

8.92  710 

8.92  866 

1.07  134 

9.99  844 

9 

1 

2.6 

2.6   2.6 

2.6 

2.5 

52 

8.92  859 

8.93  016 

1.06  984 

9.99  843 

8 

2 

5.2 

5.2   5.1 

5.1 

5.1 

53 

8.93  007 

8.93  165 

1.06  835 

9.99  842 

7 

3 

7.8 

7.8   7.7 

7.6 

7.6 

54 

8.93  154 

8.93  313 

1.06  687 

9.99  841 

6 

4 

10.4 

10.3  10.3 

10.2 

10.1 

55 

8.93  301 

147 
146 
146 
145 
145 

8.93  462 

147 
147 
147 
146 
146 

1.06  538 

9.99  840 

5 

5 

13.0 

12.9  12.8 

12.8 

12.7 

56 

8.93  448 

8.93  609 

1.06  391 

9.99  839 

4 

6 

15.6 

15.5  15.4 

15.3 

15.2 

57 

8.93  594 

8.93  756 

1.06  244 

9.99  838 

3 

7 

18.2 

18.1  18.0 

17.8 

17.7 

58 

8.93  740 

8.93  903 

1.06  097 

9.99  837 

2 

8 

20.8 

20.7  20.5 

20.4 

20.3 

59 

8.93  885 

8.94  049 

1.05  951 

9.99  836 

1 

9 

23.4 

23.2  23.1 

23.0 

22.8 

60 

8.94  030 

8.94  195 

1.05  805 

9.99  834 

_0 

lU 

26.0 

25.8  25.7 

25.5 

25.3 

' 

L.  Cos. 

d. 

L.  Cot. 

c.d. 

L.  Tan. 

L.  Sin. 

P.  P. 

94°  (274°) 


(265°)  85° 
44 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 


S*' 

(185°) 

(354°)  174 

3 

'^ 

L.  Sin. 

d. 

L.Tan.  | 

c.d. 

L.  Cot. 

L.  Cos. 

' 

P.P. 

"o 

8.94  030 

S.94  195 

1.05  805 

9.99  834 

50 

"  151 

149 

148 

147 

146 

1 

8.94  174 

144 

8.94  340 

145 

1.05  660 

9.99  833 

59 

1 

2.5 

2.5 

2.3 

2.4 

2.4 

2 

8.94  317 

143 

8.94  485 

145 

1.05  515 

9.99  832  58 1 

2 

5.0 

5.0 

4.9 

4.9 

4.9 

3 

8.94  461 

144 

8.94  630 

145 

1.05  370 

9  99  831 

57 

3 

7.6 

7.4 

7.4 

7.4 

7.3 

4 

8.94  603 

142 
143 

8.94  773 

143 
144 

1.05  227 

9.99  830 

56 

4 
5 

10.1 
12.6 

9.9 
12.4 

9.9 
12.3 

9.8 
12.2 

9.7 

5 

8.94  746 

8.94  917 

1.05  083 

9.99  829 

55 

12.2 

6 

8.94  887 

141 

8.95  060 

143 

1.04  940 

9.99  828 

54 

6 

15.1 

14.9 

l'i.8 

14.7 

14.6 

7 

8.95  029 

142 

8.95  202 

142 

1.04  798 

9.99  827 

53 

7 

17.6 

17.4 

17.3 

17.2 

17.0 

8 

8.95  170 

141 

8.95  344 

142 

1.04  656 

9.99  825 

52 

8 

20.1 

19.9 

19.7 

19.6 

19.5 

9 

8.95  310 

140 
140 

8.95  486 

142 
141 

1.04  514 

9.99  824 

51 
50 

9 

22.6 

22.4 
144 

22.2 
143 

22.0 
142 

21.9 

10 

8.95  450 

8.95  627 

1.04  373 

9.99  823 

"  145 

141 

11 

8.95  589 

139 

8.95  767 

140 

1.04  233 

9.99  822 

49 

1 

2.4 

2.4 

2.4 

2.4 

2.4 

12 

8.95  728 

139 

S.95  908 

141 

1.04  092 

9.99  821 

48 

2 

4.8 

4.8 

4.8 

4.7 

4.7 

13 

8.95  867 

139 

8.96  047 

139 

1.03  953 

9.99  820 

47 

3 

7.2 

7.2 

7.2 

7.1 

7.0 

14 

S.96  005 

138 
138 

8.96  187 

140 
138 

1.03  813 

9.99  819 

46 

4 

9.7 

9.6 

9.5 

9.5 

9.4 

15 

8.96  143 

8.96  325 

1.03  675 

9.99  817 

45 

5 

12.1 

12.0 

11.9 

11.8 

11.8 

16 

8.96  280 

137 

8.96  464 

139 

1.03  536 

9.99  816 

44 

6 

14.5 

14.4 

14.3 

14.2 

14.1 

17 

8.96  417 

137 

8.96  602 

138 

1.03  398 

9.99  815 

43 

7 

16.9 

16.8. 

16.7 

16.6 

16.4 

18 

8.96  553 

136 

8.96  739 

137 

1.03  261 

9.99  814 

42 

8 

19.3 

19.2 

19.1 

18.9 

18.8 

19 

8.96  689 

136 
136 

8.96  877 

138 
136 

1.03  123 

9.99  813 

41 

9 

21.8 

21.6 

21.4 

21.3 

21.2 

20 

8.96  825 

8.97  013 

1.02  987 

9.99  812 

40 

"      140 

139 

138 

137 

136 

21 

8.96  960 

135 

8.97  150 

137 

1.02  850 

9.99  810 

39 

1 

2.3 

2.3 

2.3 

23 

2.3 

22 

8.97  095 

135 

8.97  285 

135 

1.02  715 

9.99  809 

38 

2 

4.7 

4.6 

4.6 

4.6 

4.5 

23 

8.97  229 

134 

8.97  421 

136 

1.02  579 

9.99  808 

37 

3 

7.0 

7.0 

6.9 

6.8 

6.8 

24 

8.97  363 

134 
133 

8.97  556 

135 
135 

1.02  444 

9.99  807 

36 
35 

4 
5 

9.3 
11.7 

9.3 
11.6 

9.2 
11.5 

9.1 
11.4 

9.1 

25 

8.97  496 

8.97  691 

1.02  309 

9.99  806 

11.3 

26 

8.97  629 

133 

8.97  825 

134 

1.02  175 

9.99  804 

34 

6 

14.0 

13.9 

13.8 

13.7 

13.6 

27 

8.97  762 

133 

8.97  959 

134 

1.02  041 

9.99  803 

33 

7 

16.3 

16.2 

16.1 

16.0 

15.9 

28 

8.97  894 

132 

8.98  092 

133 

1.01  908 

9.99  802 

32 

8 

18.7 

18.5 

18.4 

18.3 

18.1 

29 

8.98  026 

132 
131 

8.98  225 

133 
133 

1.01  775 

9.99  801 

31 

9 

21.0 

20.8 
134 

20.7 
133 

20.6 
132 

20.4 

30 

8.98  157 

8.98  35S 

1.01  642 

9.99  800 

30 

"  135 

131 

31 

8.98  288 

131 

8.98  490 

132 

1.01  510 

9.99  798 

29 

1 

2.2 

2.2 

2.2 

2.2 

2.2 

32 

8.98  419 

131 

8.98  622 

132 

1.01  378 

9.99  797 

28 

2 

4.5 

4.5 

4.4 

4.4 

4.4 

33 

8.98  549 

130 

8.98  753 

131 

1.01  247 

9.99  796 

27 

3 

6.8 

6.7 

6.6 

6.6 

6.6 

34 

8.98  679 

130 
129 

8.98  884 

131 
131 

1.01  116 

9.99  793 

26 

4 

9.0 

8.9 

8.9 

8.8 

8.7 

35 

8.98  808 

8.99  015 

1.00  985 

9.99  793 

25 

5 

11.2 

11.2 

11.1 

11.0 

10.9 

36 

8.98  937 

129 

8.99  145 

130 

1.00  855 

9.99  792 

24 

6 

13.5 

13.4 

13.3 

13.2 

13.1 

37 

8.99  066 

129 

8.99  275 

130 

1.00  723 

9.99  791 

23 

7 

15.8 

15.6 

15.5 

15.4 

15.3 

38 

8.99  194 

128 

S.99  405 

130 

1.00  595 

9.99  790 

22 

8 

18.0 

17.9 

17.7 

17.6 

17.5 

39 

8.99  322 

128 
128 

3.99  534 

129 
128 

1.00  466 

9.99  788 

21 

9 

20.2 

20.1 

20.0 

19.8 

19.6 

40 

8.99  430 

8.99  662 

1.00  338 

9.99  787 

20 

"  130 

129 

128 

127 

126 

41 

8.99  577 

127 

8.99  791 

129 

1.00  209 

9.99  786 

19 

1 

2.2 

2.2 

2.1 

2.1 

2.1 

42 

8.99  704 

127 

8.99  919 

128 

1.00  081 

9.99  785 

18 

2 

4.3 

4.3 

4.3 

4.2 

4.2 

43 

8.99  830 

126 

9.00  046 

127 

0.99  954 

9.99  783 

17 

3 

6.5 

6.4 

6.4 

6.4 

6.3 

44 

8.99  956 

126 
126 

9.00  174 

128 
127 

0.99  826 

9.99  782 

16 

4 
5 

8.7 
10.8 

8.6 
10.8 

8.5 
10.7 

8.5 
10.6 

8.4 

45 

9.00  082 

9.00  301 

0.99  699 

9.99  781 

15 

10.5 

46 

9.00  207 

125 

9.00  427 

126 

0.99  573 

9.99  780 

14 

6 

13.0 

12.9 

12.8 

12.7 

12.6 

47 

9.00  332 

125 

9.00  553 

126 

0.99  447 

9.99  778 

13 

7 

15.2 

15.0 

14.9 

14.8 

14.7 

48 

9.00  456 

124 

9.00  679 

126 

0.99  321 

9.99  777 

12 

8 

17.3 

17.2 

17.1 

16.9 

16.8 

49 

9.00  581 

125 
123 

9.00  805 

126 
125 

0.99  195 

9.99  776 

11 

9 

19.5 

19.4 
124 

19.2 
123 

19.0 
122 

18.9 

60 

9.00  704 

9.00  930 

0.99  070 

9.99  773 

10 

"  125 

121 

51 

9.00  828 

124 

9.01  053 

125 

0.98  945 

9.99  773 

9 

1 

2.1 

2.1 

2.0 

2.0 

2.0 

52 

9.00  951 

123 

9.01  179 

124 

0.98  821 

9.99  772 

8 

2 

4.2 

4.1 

4.1 

4.1 

4.0 

53 

9.01  074 

123 

9.01  303 

124 

0.98  697 

9.99  771 

7 

3 

6.2 

6.2 

6.2 

6.1 

6.0 

54 

9.01  196 

122 
122 

9.01  427 
9.01  550 

124 
123 

0.98  573 

9.99  769 

6 

4 
5 

8.3 
10.4 

8.3 
10.3 

8.2 
10.2 

8.1 
10.2 

8.1 

65 

9.01  318 

0.98  430 

9.99  768 

5 

10.1 

56 

9.01  440 

122 

9.01  673 

123 

0.98  327 

9.99  767 

4 

6 

12.5 

12.4 

12.3 

12.2 

12.1 

57 

9.01  561 

121 

9.01  796 

123 

0.98  204 

9.99  765 

3 

7 

14.6 

14.5 

14.4 

14.2 

14.1 

58 

9.01  682 

121 

9.01  918 

122 

0.98  082 

9.99  764 

2 

8 

16.7 

16.5 

16.4 

16.3 

16.1 

59 

9.01  803 

121 
120 

9.02  040 

122 
122 

0.97  960 

9.99  763 

1 

9 

18.8 

18.6 

18.4 

18.3 

18.2 

60 

9.01  923 

9.02  162 

0.97  838 

9.99  761 

0 

10 

20.8 

20.7 

20.5 

20.3 

20.2 

' 

L.  Cos. 

T" 

L.  Cot. 

c.d. 

L.  Tan.l  L.  Sin. 

' 

P.P. 

a6°  (275°) 


(264°)  84° 
45 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 

6°  (186°)  (353°)  173° 


L.  Sin. 


9.01  923 

9.02  043 
9.02  163 
9.02  283 
9.02  402 


9.02  520 
9.02  639 
9.02  757 
9.02  874 
9.02  992 


9.03  109 
9.03  226 
9.03  342 
9.03  458 
9.03  574 


03  690 
03  805 

03  920 

04  034 
04  149 


.04  262 
,04  376 
.04  490 
.04  603 
.04  715 


9.04  828 

9.04  940 

9.05  052 
9.05  164 
9.05  275 


9.05  386 
9.05  497 
9.05  607 
9.05  717 
9.05  827 


9.05  937 

9.06  046 
9.06  155 
9.06  264 
9.06  372 


9.06  481 
9.06  589 
9.06  696 
9.06  804 
9.06  91] 


9.07  018 
9.07  124 
9.07  231 
9.07  337 
9.07  442 


9.07  548 
9.07  653 
9.07  758 
9.07  863 
9.07  968 


9.08  072 
9.08  176 
9.08  280 
9.08  383 
9.08  486 
9.08  589 

L.  Cos. 


96°  (276°) 


120 
120 
120 
119 

lis 

119 
118 
117 
118 
117 
117 
116 
116 
116 
116 

115 
115 
114 
115 
113 

114 
114 
113 
112 
113 
112 
112 
112 
111 
111 

111 
110 
110 
110 
110 

109 
109 
109 
108 
109 

108 

107 

108 

107 

10 

106 

10 

106 

105 

106 

105 
105 
105 
105 
104 

104 
104 
103 
103 
103 


L.  Tan.  c.d. 


9.02  162 
9.02  283 
9.02  404 
9.02  525 
9.02  645 


9.02  766 

9.02  885 

9.03  005 
9.03  124 
9.03  242 


9.03  361 
9.03  479 
9.03  597 
9.03  714 
9.03  832 


9.03  948 

9.04  065 
9.04  181 
9.04  297 
9.04  413 


9.04  528 
9.04  643 
9.04  758 
9.04  873 
9.04  987 


9.05  101 
9.05  214 
9.05  328 
9.05  441 
9.05  553 


9.05  666 
9.05  778 

9.05  890 

9.06  002 
9.06  113 


9.06  224 
9.06  335 
9.06  44S 
9.06  556 
9.06  666 


9.06  775 
9.06  885 

9.06  994 

9.07  103 
9.07  211 


9.07  320 
9.07  428 
9.07  536 
9.07  643 
9.07  751 


9.07  858 

9.07  964 

9.08  071 
9.08  177 
9.08  283 


9.08  389 
9.08  493 
9.08  600 
9.08  705 
9.08  810 

9.08  914 


121 
121 

121 
120 
121 

119 
120 
119 

118 
119 
118 

lis 

117 
118 
116 
117 
116 
116 
116 
115 

115 
115 
115 
114 

114 

113 
114 
113 
112 
113 

112 
112 
112 
111 
111 

111 
110 
111 
110 
109 

110 
109 
109 
108 
109 

108 
108 
107 
108 
107 
106 
107 
106 
106 
106 

106 
105 
105 
1C5 
104 


L.  Cot. 


0.97  838 
0.97  717 
0.97  596 
0.97  473 
0.97  355 


0.97  234 
0.97  113 
0.96  995 
0.96  876 
0.96  758 


0.96  639 
0.96  521 
0.96  403 
0.96  286 
0.96  168 


0.96  052 
0.95  935 
0.95  819 
0.95  703 
0.95  587 


0.95  472 
0.95  357 
0.95  242 
0.95  127 
0.95  013 


0.94  899 
0.94  786 
0.94  672 
0.94  559 
0.94  447 


L.  Cot.  c.d.  L.  Tan 


0.94  334 
0.94  222 
0.94  110 
0.93  998 
0.93  88 


0.93  776 
0.93  665 
0.93  555 
0.93  444 
0.93  334 


L.  Cos. 


9.99  761 
9.99  760 
9.99  759 
9.99  75T 
9.99  756 


9.99  753 
9.99  753 
9.99  752 
9.99  751 
9.99  749 


0.93  225 
0.93  115 
0.93  006 
0.92  897 
0.92  789 


0.92  680 
0.92  572 
0.92  464 
0.92  357 
0.92  249 


0.92  142 
0.92  036 
0.91  929 
0.91  823 
0.91  717 


0.91  611 
0.91  503 
0.91  400 
0.91  293 
0.91  190 

0.91  086 


9.99  748 
9.99  747 
9.99  745 
9.99  744 
9.99  742 


9.99  741 
9.99  740 
9.99  738 
9.99  737 
9.99  736 


9.99  734 
9.99  733 
9.99  731 
9.99  730 
9.99  728 


9.99  72 
9.99  726 
9.99  724 
9.99  723 
9.99  721 


9.99  720 
9.99  718 
9.99  717 
9.99  716 
9.99  714 


9.99  713 
9.99  711 
9.99  710 
9.99  70S 
9.99  707 


9.99  705 
9.99  704 
9.99  702 
9.99  701 
9.99  699 


9.99  698 
9.99  696 
9.99  693 
9.99  693 
9.99  692 


9.99  690 
9.99  689 
9.99  687 
9.99  686 
9.99  684 
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9.99  683 
9.99  681 
9.99  680 
9.99  678 
9.99  677 

9.99  675 
L.  Sin. 


(263°)  83= 


P.  P. 


121 

2.0 
4.0 
6.0 
8.1 

10,1 
12.1 
14.1 
16.1 
18.2 

20.2  20.0 

40.3  40.0 
60.5  60.0 
80.7  80.0 

100.8  100.0 


120 

2.0 

4.0 

6.0 

8.0 

10.0 

12.0 

14.0 

16.0 

18.0 


117 

2.0 
3.9 
5.8 
7.8 

9.8 
11.7 
13.6 
15.6 
17.6 
19.5 
39.0 
58.5 
78.0 
97.5 

113 

1.9 
3.8 
5.6 

7.5 

9.4 
11.3 
13.2 
15.1 
17.0 

18.8 

37.7 

56.5 

75.3 

S4.2 

109 

1.8 

3.6 

5.4 

7.3 

9.1 
10.9 
12.7 
14.5 
16.4 
18.2 
36.3 
54.5 
72.7 
90.8 


116 

1.9 

3.9 

5.8 

7.7 

9.7 

11.6 

13.5 

15.5 

17.4 

19.3 
38.7 
58.0 
77.3 
96.7 

112 

1.9 

3.7 

5.6 

7.5 

9.3 

11.2 

13.1 

14.9 

16.8 

18.7 

37.3 

56.0 

74.7 

93.3 

108 

1.8 
3.6 
5.4 
7.2 

9.0 
10.8 
12.6 
14.4 
16.2 

18.0 
36.0 
54.0 
72.0 
90.0 


P.  P. 


119 

2.0 
4.0 
6.0 
7.9 

9.9 
11.9 
13.9 
15.9 
17.8 

19.8 
39.7 
59.5 
79.3 
99.2 

116 

1.9 
3.8 
5.8 
7.7 

9.6 
11.5 
13.4 
15.3 

17.2 

19.2 
38.3 
57.5 
76.7 
95.8 

111 

1.8 
3.7 
5.6 

7.4 

9.2 

11.1 

13.0 

14.8 

16.6 

18.5 

37.0 

55.5 

74.0 

92.5 

107 

1.8 

3.6 

5.4 

7.1 

8.9 

10.7 

12.5 

14.3 

16.0 

17.8 

35.7 

53.5 

71.3 

89.2 


118 

2.0 

3.9 

5.9 

7.9 

9.8 

11.8 

13.8 

15.7 

17.7 

19.7 
39.3 
59.0 

78.7 
98.3 

lU 

1.9 

3.8 

5.7 

7.6 

9.5 

11.4 

13.3 

15.2 

17.1 

19.0 
38.0 
57.0 
76.0 
95.0 

110 

1.8 
3.7 
5.5 
7.3 

9.2 
11.0 
12.8 
14.7 
16.5 
18.3 
38.7 
55.0 
73.3 
91.7 

106 

1.8 

3.S 

5.3 

7.1 

8.8 

10.6 

12.4 

14.1 

15.9 

17.7 
35.3 
53.0 
70.7 
88.3 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 

7°  (187*0      '  (352°)  172* 


101 

11 

12 

13 

_14 

15 
16 
17 
18 
_19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 


SOI 

31 


L.  Sin. 


9.08  589 
9.08  692 
9.08  793 
9.08  897 
9.08  999 


9.09  101 
9.09  202 
9.09  304 
9.09  403 
9.09  506 


9.09  606 
9.09  707 
9.09  807 

9.09  907 

9.10  006 


9.10  106 
9.10  203 
9.10  304 
9.10  402 
9.10  501 


9.10  599 
9.10  697 
9.10  795 
9.10  893 
9.10  990 


9.11  087 
9.11  184 
9.11  281 
9.11  377 
9.11  474 


9.11  570 
9.11  666 
32|  9.11  761 

33  9.11857 

34  9.11  952 

35  9.12  047 

36  9.12  142 


37 
38 
39 
40 
41 
42 
43 

45 
46 
47 
48 
49 


60 

51 
52 
53 
54 

55 
56 
57 
68 
J9 

60 


9.12  236 
9.12  331 
9.12  423 


9.12  519 
9.12  612 
9.12  706 
9.12  799 
9.12  892 


9.12  985 

9.13  078 
9.13  171 
9.13  263 
9.13  355 


9.13  447 
9.13  539 
9.13  630 
9.13  722 
9.13  813 


9.13  904 

9.13  994 

9.14  085 
9.14  175 
9.14  266 
9.14  356 

L.  Cos. 


97"  (277°> 


03 
03 
02 
02 
02 

01 
02 
01 
01 
00 

01 
00 
00 
99 
100 

99 
99 
98 
99 
98 

98 
98 
98 
97 
97 

97 

97 

96 

9 

96 

96 
95 
96 
95 
95 

95 
94 
95 
94 
94 

93 
94 
93 
93 
93 

93 
93 
92 
92 
92 
92 
91 
92 
91 
91 

90 
91 
90 
91 
90 


L.  Tan.  c.d.  L.  Cot 


9.08  914 

9.09  019 
9.09  123 
9.09  227 
9.09  330 


9.09  434 
9.09  537 
9.09  640 
9.09  742 
9.09  843 


9.09  947 

9.10  049 
9.10  150 
9.10  252 
9.10  353 


9.10  454 
9.10  555 
9.10  656 
9.10  756 
9.10  856 


9.10  956 

9.11  056 
9.11  155 
9.11  254 
9.11  353 


9.11  452 
9.11  551 
9.11  649 
9.11  747 
9.11  845 


9.11  943 

9.12  040 
9.12  138 
9.12  233 
9.12  332 


9.12  428 
9.12  523 
9.12  621 
9.12  717 
9.12  813 


9.12  909 

9.13  004 
9.13  099 
9.13  194 
9.13  289 


9.13  384 
9.13  478 
9.13  573 
9.13  667 
9.13  761 


9.13  854 

9.13  948 

9.14  041 
9.14  134 
9.14  227 


9.14  320 
9.14  412 
9.14  504 
9.14  597 
9.14  688 
9.14  780 

L.  Cot. 


05 
04 
04 
03 
04 
03 
03 
02 
03 
02 

02 
01 
02 
01 
01 

01 
01 
00 
00 
00 

100 
99 
99 
99 
99 

99 

98 
98 
98 
98 

97 
98 
97 
97 
96 
97 
96 
96 
96 
96 
95 
95 
95 
95 
95 
94 
95 
94 
94 
93 
94 
93 
93 
93 
93 

92 
92 
93 
91 
92 


0.91  086 
0.90  981 
0.90  877 
0.90  773 
0.90  670 


0.90  566 
0.90  463 
0.90  360 
0.90  258 
0.90  155 


0.90  053 
0.89  951 
0.89  850 
0.89  748 
0.89  647 


0.89  546 
0.89  445 
0.89  344 
0.89  244 
0.89  144 


0.89  044 
0.88  944 
0.88  843 
0.88  746 
0.88  647 


0.88  548 
0.88  449 
0.88  351 
0.88  253 
0.88  153 


0.88  057 
0.87  960 
0.87  862 
0.87  765 
0.87  668 


0.87  572 
0.87  475 
0.87  379 
0.87  283 
0.87  187 


L.  Cos. 


9.99  675 
9.99  674 
9.99  672 
9.99  670 
9.99  669 


9.99  667 
9.99  666 
9.99  664 
9.99  663 
9.99  661 


9.99  659 
9.99  658 
9.99  656 
9.99  655 
9.99  653 


9.99  651 
9.99  630 
9.99  648 
9.99  647 
9.99  643 


9.99  643 
9.99  642 
9.99  640 
9.99  638 
9.99  637 


9.99  635 
9.99  633 
9.99  632 
9.99  630 
9.99  629 


9.99  627 
9.99  625 
9.99  624 
9.99  622 
9.99  620 


0.87  091 
0.86  996 
0.86  901 
0.86  806 
0.86  711 


0.86  616 
0.86  522 
0.86  427 
0.86  333 
0.86  239 


0.86  146 
0.86  052 
0.85  959 
0.85  866 
0.85  773 


0.85  680 
0.85  .588 
0.85  496 
0.85  403 
0.85  312 

0.85  220 
L.  Tan. 


47 


9.99  618 
9.99  617 
9.99  615 
9.99  613 
9.99  612 


9.99  610 
9.99  608 
9.99  607 
9.99  603 
9.99  603 


9.99  601 
9.99  600 
9.99  598 
9.99  696 
9.99  593 


9.99  593 
9.99  591 
9.99  589 
9.99  588 
9.99  586 


P.  P. 


9.99  584 
9.99  582 
9.99  581 
9.99  579 
9.99  577 

9.99  575 
L.  Sin. 


(262°)  82° 


1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

20 

30 

40 

50 

/f 

1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
20 
30 
40 
50 
// 

1 
2 
3 

4 

5 

6 
7 
8 
9 

10 
20 
30 
40 
50 
// 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
20 
30 
40 
50 


105 

1.8 

3.5 

5.2 

7.0 

8.8 

10.5 

12.2 

14.0 

15.8 

17.5 
35.0 
52.5 
70.0 
87.5 

101 

1.7 

3.4 

6.0 

6.7 

8.4 

10.1 

11.8 

13.5 

15.2 

16.8 
33.7 
50.5 
67.3 
84.2 

97 

1.6 
3.2 
4.8 
6.5 

8.1 

9.7 

11.3 

12.9 

14.6 

16.2 

32.3 

48.5 

64.7 

80.8 

93 

1.6 

3.1 

4.6 

6.2 

7.8 
9.3 
10.8 
12.4 
14.0 
15.5 
31.0 
46.5 
62.0 
77.5 


104 

1.7 
3.5 
5.2 
6.9 

8.7 
10.4 
12.1 
13.9 
16.6 
17.3 
34.7 
52.0 
69.3 
86.7 

100 

1.7 

3.3 

5.0 

6.7 

8.3 

10.0 

11.7 

13.3 

15.0 

16.7 

33.3 

50.0 

66.7 

83.3 

96 

1.6 
3.2 
4.8 
6.4 

8.0 

9.6 

11.2 

12.8 

14.4 

16.0 

32.0 

48.0 

64.0 

80.0 

92 

1.5 

3.1 

4.6 

6.1 

7.7 

9.2 

10.7 

12.3 

13.8 

15.3 
30.7 
46.0 
61.3 
76.7 

P.  P 


103 

1.7 
3.4 

5.2 
6.9 

8.6 
10.3 
12.0 
13.7 
15.4 

17.2 

34.3 

51.5 

68.7 

85.8 

99 

1.6 

3.3 

5.0 

6.6 

8.2 

9.9 

11.6 

13.2 

14.8 

16.5 

33.0 

49.5 

66.0 

82.5 

95 

1.6 

3.2 

4.8 

6.3 

7.9 

9.5 

11.1 

12.7 

14.2 

15.8 
31.7 
47.5 
63.3 
79.2 

91 

1.5 
3.0 
4.6 
6.1 

7.6 
9.1 
10.6 
12.1 
13.6 
15.2 
30.3 
45.5 
60.7 
75.8 


102 

1.7 
3.4 
5.1 
6.8 

8.5 
10.2 
11.9 
13.6 
15.3 
17.0 
34.0 
51.0 
68.0 
85.0 

98 

1.6 
3.3 
4.9 
6.6 

8.2 

9.8 

11.4 

13.1 

14.7 

16.3 
32.7 
49.0 
65.3 
81.7 

94 

1.6 
3.1 
4.7 
6.3 

7.8 

9.4 

11.0 

12.5 

14.1 

15.7 

31.3 

47.0 

62.7 

78.3 

90 

1.5 

3.0 

4.5 

6.0 

7.5 

9.0 

10.5 

12.0 

13.5 

15.0 

30.0 

45.0 

60.0 

75.0 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 

SP   (188")  (351°)  171" 


L.  Sin. 


9.14  356 
9.14  445 
9.14  535 
9.14  624 
9.14  714 


9.14  803 
9.14  891 

9.14  980 

9.15  069 
9.15  157 


9.15  245 
9.15  333 
9.15  421 
9.15  508 
9.15  596 


9.15  683 
9.15  770 
9.15  857 

9.15  944 

9.16  030 


916  116 
9.16  203 
9.16  289 
9.16  374 
9.16  460 


9.16  545 
9.16  631 
9.16  716 
9.16  801 
9.16  886 


9.16  970 

9.17  053 
9.17  139 
9.17  223 
9.17  307 


9.17  391 
9.17  474 
9.17  558 
9.17  641 
9.17  724 


9.17  807 
9.17  890 

9.17  973 

9.18  055 
9.18  137 


9.18  220 
9.18  302 
9.18  383 
9.18  465 
9.18  547 


9.18  628 
9.18  709 
9.18  790 
9.18  871 
9.18  952 


9.19  033 
9.19  113 
9.19  193 
9.19  273 
9.19  353 


9.19  433 


L.  Cos. 


98°  (278°) 


d.   L.  Tan.  c.  d.  L.  Cot 


89 
90 
89 
90 
89 

88 
89 
89 
88 
88 

88 
88 
87 
88 
87 
87 
87 
87 
86 
86 
87 
86 
85 
86 
85 

86 
85 
85 
85 
84 

85 
84 
84 
84 
84 

83 
84 
83 
83 
83 

83 

83 

82 

82 

83 

82 

81 

82  f 

82 

81 

81 
81 
81 
81 
81 

80 
80 
80 
80 
SO 


4  780 
4  872 

4  963 

5  054 
5  145 


5  236 
5  327 
5  417 

5  508 
5  598 


5  688 
5  777 
5  867 

5  956 

6  046 


6  135 
6  224 
6  312 
6  401 

6  489 


6  577 
6  665 
6  753 
6  841 
6  928 


7  016 
7  103 
7  190 
7  277 
7  363 


7  430 
7  536 
7  622 
7  708 

7  794 


7  880 

7  963 

8  051 
8  136 
8  221 


8  306 
8  391 
8  475 
8  560 
8  644 


8  728 
8  812 
8  896 

8  979 

9  063 


9  146 
9  229 
9  312 
9  395 
9  478 


9  561 
9  643 
9  723 

9  807 
9  889 


19  971 


92 
91 
91 
91 
91 

91 
90 
91 
90 
90 

89 
90 
89 
90 
89 

89 
88 
89 

88 
88 


88 
87 
88 

87 
87 
87 
86 
87 

86 
86 
86 
86 
86 

85 
86 
85 
85 
85 

85 

84 
85 
84 
84 

84 
84 
83 
84 
83 
83 
S3 
83 
S3 
83 
82 
82 
82 
82 
82 


85  220 
85  128 
85  037 
84  946 

84  853 


84  764 
84  673 
84  583 
84  492 
84  402 


84  312 
84  223 
84  133 
84  044 
83  954 


83  865 
83  776 
83  688 
83  599 
83  511 


83  423 
83  333 
83  247 
S3  159 
83  072 


82  984 
82  897 
S2  810 
82  723 
82  637 


82  530 
82  464 
82  378 
82  292 

82  206 


82  120 
S2  035 
81  949 
81  864 
81  779 


81  694 
81  609 
81  525 
81  440 
81  356 


81  272 
81  ISS 
81  104 
81  021 
80  937 


80  854 
80  771 
80  688 
80  603 
80  522 


80  439 
80  357 
80  273 
80  193 
80  111 


80  029 


d.   L.  Cot.  c.  d.  L.  Tan 


48 


L.  Cos. 


9.99  575 
9.99  574 
9.99  572 
9.99  570 
9.99  568 


9.99  566 
9.99  563 
9.99  563 
9.99  561 
9.99  559 


9.99  557 
9.99  556 
9.99  554 
9.99  552 
9.99  550 


9.99  548 
9.99  546 
9.99  545 
9.99  543 
9.99  541 


9.99  539 
9.99  537 
9.99  533 
9.99  533 
9.99  532 


9.99  530 
9.99  528 
9.99  526 
9.99  524 
9.99  522 


9.99  520 
9.99  518 
9.99  517 
9.99  515 
9.99  513 


9.99  511 
9.99  509 
9.99  507 
9.99  503 
9.99  503 


9.99  501 
9.99  499 
9.99  497 
9.99  493 
9.99  494 


9.99  492 
9.99  490 
9.99  488 
9.99  486 
9.99  484 


9.99  4S2 
9.99  480 
9.99  478 
9.99  476 
9.99  474 


9.99  472 
9.99  470 
9.99  468 
9.99  466 
9.99  464 


9.99  462 


60 

59 
58 
57 
56 


oo 
54 
53 
52 
51 


50 

49 
48 
47 
46 


45 
44 
43 

42 
41 


40 

39 
38 
37 
36 


35 
34 
33 
32 
31 
30 
29 
28 
27 
26 

25 
24 
23 
22 
21 


20 

19 
18 
17 
16 


L.  Sin. 


(261°)  8V 


P.  P. 


92 

1.5 
3.1 

4.6 
6.1 

7.7 

9.2 

10.7 

12.3 

13.8 

15.3 
30.7 
46.0 
61.3 

76.7 

89 

1.5 
3.0 

4.4 
5.9 

7.4 

8.9 

10.4 

11.9 

13.4 

14.8 
29.7 
44.5 
59.3 
74.2 

86 

1.4 

2.9 

4.3 

5.7 

7.2 

8.6 

10.0 

11.5 

12.9 

14.3 

28.7 

43.0 

57.3 

71.7 

83 

1.4 

2.8 

4.2 

5.5 

6.9 

8.3 

9.7 

11.1 

12.4 

13.8 
27.7 
41.5 
55.3 
50  69.2 


91 

1.5 
3.0 
4.6 
6.1 

7.6 
9.1 
10.6 
12.1 
13.6 
15.2 
30.3 
45.5 
60.7 
75.8 

88 

1.5 
2.9 
4.4 
5.9 

7.3 

8.8 

10.3 

11.7 

13.2 

14.7 
29.3 
44.0 
58.7 
73.3 

85 

1.4 
2.8 
4.2 
5.7 
7.1 
8.5 
9.9 

n.3 

12.8 
14.2 
28.3 
42.5 
56.7 
70.8 

82 

1.4 
2.7 
4.1 
6.5 

6.8 

8.2 

9.6 

10.9 

12.3 

13.7 
27.3 
41.0 
54.7 
68.3 


P.  P. 


90 

1.5 
3.0 
4.5 
6.0 

7.5 

9.0 

10.5 

12.0 

13.5 

15.0 
30.0 
45.0 

eo.o 

75.0 
87 

1.4 
2.9 
4.4 
5.8 

7.2 

8.7 

10.2 

ll.G 

13.0 

14.5 
29.0 
43.5 

58.0 
72.5 

84 

1.4 
2.8 
4.2 
5.6 

7.0 
8.4 
9.8 
11.2 
12.6 
14.0 
28.0 
42.0 
56.0 
70.0 

81 

1.4 
2.7 
4.0 
5.4 

6.8 

8.1 

9.4 

10.8 

12.2 

13.5 
27.0 
40.5 
54.0 
67.5 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 


9°  (189°) 


(350°)  170= 


L.  yin. 


9.19  433 
9.19  513 
9.19  592 
9.19  672 
9.19  751 


9 .  19  830 
9.19  909 

9.19  988 

9.20  067 
9.20  145 


9.20  223 
9 .  20  302 
9.20  380 
9 .  20  458 
9.20  535 


9.20  613 
9.20  691 
9.20  768 
9.20  845 
9.20  922 


9.20  999 
9.21076 

9.21  153 
9.21229 
9.21  306 


9.21382 
9.21458 
9.21534 
9.21610 
9.2168.5 


9.21761 
9.21836 
9.21912 
9.21987 
9 .  22  062 


9.22  137 
9.22  211 
9 .  22  286 
9.22  361 
9.22  435 


9 .  22  509 
9.22  583 
9 .  22  657 
9.22  731 
9.22  805 


9.22  878 

9.22  952 
9 .  23  025 
9 .  23  098 

9.23  171 


9.23  244 
9.23  317 
9.23  390 
9 .  23  462 
9.23  535 


9.23  607 
9.23  679 
9 .  23  752 
9 .  23  823 
9 .  23  895 
9.23  967 
L.  Cos. 


99°  (279°) 


d. 

80 
79 
80 
79 
79 
79 
79 
79 
78 
78 

79 
78 
78 

77 
78 

78 

77 
77 
77 
77 

77 
77 
76 
77 
76 

76 
76 
76 
75 
76 
75 
76 
75 
75 
75 
74 
75 
75 
74 
74 

74 
74 
74 
74 
73 
74 
73 
73 
73 
73 

73 
73 
72 
73 
72 
72 
73 
71 
72 
72 


L.  Tan. 


.19  971 
.  20  053 
.20  134 
.20  216 
.20  297 


.  20  378 
.  20  459 
.  20  540 
.20  621 
.20  701 


.  20  782 
.  20  862 
.  20  942 
.21022 
.21  102 


.21  182 
.21261 
,21341 
,21420 
21499 


21578 
21657 
21  736 
21814 
21  893 


c.d. 


21971 
22  049 
22  127 
22  205 
22  283 


22  361 
22  438 
22  516 
22  593 
22  670 


22  747 
22  824 
22  901 

22  977 

23  054 


23  130 
23  206 
23  283 
23  359 
23  435 


23  510 
23  586 
23  661 
23  737 
23  812 


23  887 

23  962 

24  037 
24  112 
24  186 


24  261 
24  33.5 
24  410 
24  484 
24  558 

24  632 

.  Cot.  c.d. 


82 
81 
82 
81 
81 

81 
81 
81 
80 
81 

80 
80 
80 
80 
80 

79 
80 
79 
79 
79 

79 
79 
78 
79 
78 

78 
78 
78 
78 
78 
77 
78 
77 
77 
77 
77 
77 
76 
77 
76 

76 
77 
76 
76 
75 
76 
75 
76 
75 
75 

75 

75 
75 
74 
75 
74 
75 
74 
74 
74 


L.  Cot. 


0.80  029 
0.79  947 
0.79  866 
0.79  784 


L.  Cos. 


0.79  703  9.99  454 


0.79  622 
0.79  541 
0.79  460 
0.79  379 
0.79  299 


0.79  218 
0.79  138 
0.79  058 
0.78  978 
0.78  898 


0.78  818 
0.78  739 
0.78  659 
0.78  580 
0.78  501 


0.78  422 
0 .  78  343 
0.78  264 
0.78  186 
0.78  107 


0.77  951 
0.77  873 
0.77  795 
0.77  717 


9 .  99  462 
9 .  99  460 
9 .  99  458 
9 .  99  456 


60 

59 
58 
57 
56 

9 .  99  452  55 
9 .  99  4.50  54 
53 
52 
51 


P.  P. 


9.99  448 
9 .  99  446 
9.99  444 


9 .  99  442 
9.99  440 
9.99  438 
9.99  436 
9.99  434 


9.99  4.32 
9 .  99  429 
9.99  427 
9.99  425 
9 .  99  423 


9.99  421 
9.99  419 
9.99  417 
9.99  415 
9.99  413 


0.78  029  9.99  411 


0.77  639 
0.77  562 
0.77  484 
0.77  407 
0.77  330 


0.77  253 
0.77  176 
0.77  099 
0.77  023 
0.76  946 

870 
794 
717 
641 
565 
490 
414 
339 
263 
188 


0.76 
0.76 
0.76 
0.76 
0.76 


0.76 
0.76 
0.76 
0.76 
0.76 


0.76  113 
0.76  038 
0.75  963 
0.75  888 
0.75  814 


0 .  75  739 
0.75  665 
0.75  590 
0.75  516 
0.75  442 

0.75  368 
L.  Tan. 


9 .  99  409 
9.99  407 
9 .  99  404 
9.99  402 

9 .  99  400 
9 .  99  398 
9.99  396 
9 .  99  394 
9.99  392 


9.99  390 
9.99  388 
9 .  99  38.5 
9.99  383 
9.99  381 


99  379 
99  377 
99  375 
99  372 
99  370 


99  368 
99  366 
99  364 
99  362 
99  359 

99  357 
99  355 
99  353 
99  351 
99  348 


9.99  346 
9 .  99  344 
9 .  99  342 
9 .  99  340 
9.99  337 

9 .  99  33,5 
L.  Sin. 


80 

1.3 
2.7 
4.0 
5.3 

6.7 

8.0 

9.3 

10.7 

12.0 

13.3 
26.7 
40.0 
53.3 
66.7 


79 

1.3 
2.6 
4.0 
5.3 

6.6 

7.9 

9.2 

10.5 

11.8 

13.2 
26.3 
39.5 
52.7 
65.8 


78 

1.3 
2.6 
3.9 
5.2 


77 

1.3 

2.6 

3.8 

5.1 


6.5  6.4 
7.8  7.7 
9.1  9.0 
10.4  10.3 
11.7  11.6 
13.0  12.8 
26.0  25.7 
39.0  38.5 
52.0  51.3 
65.0  64.2 


// 

76 

75 

1 

1.3 

1.2 

2 

2. .5 

2.5 

3 

3.8 

3.8 

4 

5.1 

5.0 

5 

6.3 

6.2 

6 

7.6 

7.5 

7 

8.9 

8.8 

8 

10.1 

10.0 

9 

11.4 

11.2 

10 

12.7 

12.5 

20 

25.3 

25.0 

30 

38.0 

37.5 

40 

50.7 

50.0 

50 

63.3 

62.5 

74 

1.2 
2.0 
3.7 
4.9 
6.2 
7.4 
8.6 


73 

1.2 
2.4 
3.6 
4.9 

6.1 
7.3 


9. 
11. 
12. 
24. 


9.7 
11.0 

12.2 
24.3 


37.0  36.5 
49.3  48.7 
61.7  60.8 


72 

1.2 
2.4 
3.6 
4.8 

6.0 

7.2 

8.4 

9.6 

10.8 

12.0 
24.0 
36.0 
48.0 
60.0 


71 

1.2 
2.4 
3.6 
4.7 

5.9 
7.1 
8.3 
9.5 
10.6 

11.8 
23.7 
35.5 
47.3 
59.2 


3 

0.0 
0.1 
0.2 
0.2 

0.2 
0.3 
0.4 
0.4 
0.4 

0.5 
1.0 
1.5 
2.0 
2.5 


2 

0.0 
0.1 
0.1 
0.1 

0.2 
0.2 
0.2 
0.3 
0.3 

0.3 
0.7 
1.0 
1.3 
1.7 


3^ 

79 


78 


3^ 

77 


13.2  13.0  12.8 
39.5  39.0  38.5 
65.8  65.0  64.2 


3^ 
76 


3^ 

75 


74 


12.7  12.5  12.3 
38.0  37.5  37.0 
63.3  62.5  61.7 

p"r 


(260°)  80= 
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LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 

10°  (190°)  (349°)  169° 


L.  Sin.  d.  L.  Tan.  c.d.  L.  Cot.  L.  Cos.   d.  ' 


P.  P. 


23  967 

24  039 
24  110 
24  181 
24  253 


,24  324 
,24  393 
,24  46G 
,24  536 
,24  607 


24  677 
24  748 
24  818 
,24  888 
24  958 


25  028 
25  098 
25  168 
,25  237 
25  307 


25  376 
25  445 
25  514 
,25  583 
25  652 


25  721 
25  790 
25  858 
,25  927 
25  995 


26  063 
26  131 
,26  199 
26  267 
26  335 


26  403 
.26  470 
26  538 
.26  605 
26  672 


.26  739 

26  806 
.26  873 
.26  940 

27  007 


27  073 
.27  140 
.27  206 
27  273 
27  339 


.27  405 
27  471 
.27  537 
27  602 
.27  668 


.27  734 
.27  799 
.27  864 
,27  930 
,27  995 


9.28  060 
L.  Cos. 
100°  (280°) 


72 
71 
71 
72 
71 

71 
71 
70 
71 
70 
71 
70 
70 
70 
70 

70 
70 
69 
70 
69 

69 
69 
69 
69 
69 

69 
68 
69 
68 
68 

68 
68 
68 
68 
68 

67 
68 
67 
67 
67 

67 
67 
67 
67 
66 
67 
66 
67 
66 
66 

66 
66 
65 
66 
66 
65 
65 
66 
65 
65 


9.24  632 
9.24  706 
9.24  779 
9.24  853 
9.24  926 


9.25  000 
9.25  073 
9.25  146 
9.25  219 
9.25  292 


9.25  365 
9.25  437 
9.25  510 
9.25  582 
9.25  655 


9.25  727 
9.25  799 
9.25  871 

9.25  943 

9.26  015 


9.26  086 
9.26  158 
9.26  229 
9.26  301 
9.26  372 


9.26  443 
9.26  514 
9.26  583 
9.26  655 
9.26  726 


9.26  797 
9.26  867 

9.26  937 

9.27  008 
9.27  078 


9.27  148 
9.27  218 
9.27  288 
9.27  357 
9.27  427 


9.27  496 
9.27  566 
9.27  635 
9.27  704 
9.27  773 


9.27  842 
9.27  911 

9.27  980 

9.28  049 
9.28  117 


9.28  186 
9.28  254 
9.28  323 
9.28  391 
9.28  459 


9.28  527 
9.28  593 
9.28  662 
9.28  730 
9.28  798 

9.28  865 
L.  Cot. 


74 
73 
74 
73 
74 

73 

73 
73 
73 
73 
72 
73 
72 
73 
72 

72 
72 
72 
72 
71 
72 
71 
72 
71 
71 
71 
71 
70 
71 
71 
70 
70 
71 
70 
70 

70 
70 
69 
70 
69 

70 
69 
69 
69 
69 

69 
69 
69 
68 
69 
68 
69 
68 
68 
68 

68 
67 
68 
68 
67 


0.75  368 
0.75  294 
0.75  221 
0.75  147 
0.75  074 


9.99  335 
9.99  333 
9.99  331 
9.99  328 
9.99  326 


0.75  000 
0.74  927 
0.74  854 
0.74  781 
0.74  708 


9.99  324 
9.99  322 
9.99  319 
9.99  317 
9.99  313 


0.74  635 
0.74  563 
0.74  490 
0.74  418 
0.74  345 


0.74  273 
0.74  201 
0.74  129 
0.74  057 
0.73  985 


0.73  914 
0.73  842 
0.73  771 
0.73  699 
0.73  628 


0.73  557 
0.73  486 
0.73  415 
0.73  345 
0.73  274 


0.73  203 
0.73  133 
0.73  063 
0.72  992 
0.72  922 


0.72  852 
0.72  782 
0.72  712 
0.72  643 
0.72  573 


0.72  504 
0.72  434 
0.72  303 
0.72  296 
0.72  227 


0.72  158 
0.72  089 
0.72  020 
0.71  951 
0.71  883 


0.71  814 
0.71  746 
0.71  677 
0.71  609 
0.71  541 


0.71  473 
0.71  405 
0.71  338 
0.71  270 
0.71  202 

0.71  135 


9.99  313 
9.99  310 
9.99  308 
9.99  306 
9.99  304 


9.99  301 
9.99  299 
9.99  297 
9.99  294 
9.99  292 


9.99  290 
9.99  288 
9.99  285 
9.99  283 
9.99  281 


9.99  278 
9.99  276 
9.99  274 
9.99  271 
9.99  269 


9.99  267 
9.99  264 
9.99  262 
9.99  260 
9.99  257 


9.99  255 
9.99  252 
9.99  250 
9.99  248 
9.99  245 


9.99  243 
9.99  241 
9.99  238 
9.99  236 
9.99  233 


9.99  231 
9.99  229 
9.99  226 
9.99  224 
9.99  221 


9.99  219 
9.99  217 
9.99  214 
9.99  212 
9.99  209 


c.d.  L.  Tan. 


50 


9.99  207 
9.99  204 
9.99  202 
9.99  200 
9.99  197 

9.99  193 
L.  Sin. 


60 

59 
58 
57 
56 

55 
54 
53 
52 
51 

50 

49 
48 
47 
46 
45 
44 
43 
42 
41 

40 

39 
38 
37 
36 

35 
34 
33 
32 
31 
30 
29 
28 
7 
26 

25 
24 
23 
22 
21 

20 

19 
18 
17 
16 

15 
14 
13 
12 

n 

10 

9 

8 
7 
6 

5 
4 
3 
2 
1 


d.  ' 


74 

1.2 

2.5 
3.7 
4.9 

6.2 
7.4 
8.6 
9.9 
11.1 

12.3 
24.7 
37.0 
49.3 
61.7 

71 

1.2 
2.4 
3.6 
4.7 

5.9 
7.1 
8.3 
9.5 
10.6 

11.8 
23.7 
35.5 
47.3 
59.2 

68 

1.1 
2.3 
3.4 
4.5 

5.7 
6.8 
7.9 
9.1 
10.2 

11.3 
22.7 
34.0 
45.3 
56.7 


73 

1.2 
2.4 
3.6 
4.9 

6.1 
7.3 
8.6 
9.7 
11.0 

12.2 
24.3 
36.5 
48.7 
60.8 

70 

1.2 
2.3 
3.5 
4.7 
5.8 
7.0 
8.2 
9.3 
10.5 

11.7 
23.3 
35.0 
46.7 
58.3 

67 

1.1 
2.2 
3.4 
4.5 

5.6 

6.7 
7.8 
8.9 
10.0 
11.2 
22.3 
33.5 
44.7 
55.8 


3^ 
74 

12.3 
37.0 
61.7 


3_ 
71 


70 


3^ 

73 

12.2 
36.5 
60.8 

69 


72 

1.2 
2.4 
3.6 

4.8 

6.0 
7.2 
8.4 
9.6 
10.8 

12.0 

24.0 

36.0 

48.0 

60.0 

69 

1.2 

2.3 

3.4 

4.6 

5.8 

6.9 

8.0 

9.2 

10.4 

11.5 
23.0 
34.5 
46.0 
57.5 

6f 

l.J 
2.2 
3.3 
4.4 

5.5 
6.6 

7.7 
8.8 
9.9 

11.0 
22.0 
33.0 
44.0 
55.0 


11.8  11.7  11.5 
35.5  35.0  34.5 
59.2  58.3  57.5 


P.P. 


3^ 
72 

12.0 
36.0 
60.0 

J^ 
68 

11.3 
34.0 
56.7 


(269°)  79° 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 

IV   (191°)  (348°)  168" 


L.  Sin.  d. 


L.  Tan.  c.d 


L.  Cot.  L.  Cos.   d.  ' 


P.P. 


28  060 
28  123 
28  190 
28  254 
28  319 


.28  384 
.28  448 
.28  512 
.28  577 
.28  641 


10 

11 
12 
13 
14 


28  705 
28  769 
28  833 
28  896 
28  960 


15 
16 
17 
18 
19 


29  024 
29  087 
29  150 
29  214 
29  277 


20 

21 
22 
23 

24 


29  340 
29  403 
29  466 
29  529 
29  591 


25 
26 
27 
28 
29^ 

80 

31 
32 
33 
34 


,29  654 
,29  716 
.29  779 
29  841 
,29  903 


29  966 

30  028 
30  090 
30  151 
30  213 


35 
36 
37 
38 
39_ 

40 

41 
42 
43 
44 


30  275 
30  336 
30  398 
30  459 
30  521 


30  582 
30  643 
30  704 
30  765 
30  826 


45 
46 
47 
48 
49 


30  887 

30  947 

31  008 
31068 
31  129 


60 

51 
52 
53 
54 


31  189 
31250 
31  310 
31  370 
31430 


55 

56 
57 
58 
59 


31490 
31  549 
31609 
31  669 
31  728 


60 


9.31  788 


L.  Cos. 


101°  (281°) 


9.28  865 

9.28  933 

9.29  000 
9.29  067 
9.29  134 


9.29  201 
9.29  268 
9.29  335 
9.29  402 
9  29  468 


9.29  535 
9.29  601 
9.29  668 
9.29  734 
9.29  800 


9.29  866 
9.29  932 

9.29  998 

9.30  064 
9.30  130 


9.30  196 
9.30  261 
9.30  326 
9.30  391 
9.30  457 


9.30  522 
9.30  587 
9.30  652 
9.30  717 
9.30  782 


9.30  846 
9.30  911 

9.30  976 

9.31  040 
9.31  104 


9.31  168 
9.31  233 
9.31  297 
9.31  361 
9.31  425 


9.31  489 
9.31  552 
9.31  616 
9.31  679 
9.31  743 


9.31  806 
9.31  870 
9.31  933 

9.31  996 

9.32  059 


9.32  122 
9.32  185 
9.32  248 
9.32  311 
9.32  373 


9.32  436 
9.32  498 
9.32  561 
9.32  623 
9.32  685 


9.32  747 


0.71  135 
0.71  067 
0.71  000 
0.70  933 
0.70  866 


9.99  195 
9.99  192 
9.99  190 
9.99  187 
9.99  185 


0.70  799 
0.70  732 
0.70  665 
0.70  598 
0.70  532 


9.99  182 
9.99  180 
9.99  177 
9.99  175 
9.99  172 


0.70  465 
0.70  399 
0.70  332 
0.70  266 
0.70  200 


9.99  170 
9.99  167 
9.99  165 
9.99  162 
9.99  160 


0.70  134 
0.70  068 
0.70  002 
0.69  936 
0.69  870 


9.99  157 
9.99  155 
9.99  152 
9.99  150 
9.99  147 


0.69  805 
0.69  739 
0.69  674 
0.69  609 
0.69  543 


9.99  145 
9.99  142 
9.99  140 
9.99  137 
9.99  135 


0.69  478 
0.69  413 
0.69  348 
0.69  283 
0.69  218 


9.99  132 
9.99  130 
9.99  127 
9.99  124 
9.99  122 


0.69  154 
0.69  089 
0.69  025 
0.68  960 
0.68  896 


9.99  119 
9.99  117 
9.99  114 
9.99  112 
9.99  109 


0.68  832 
0.68  767 
0.68  703 
0.68  639 
0.68  575 


9.99  106 
9.99  104 
9.99  101 
9.99  099 
9.99  096 


0.68  511 
0.68  448 
0.68  384 
0.68  321 
0.68  257 


9.99  093 
9.99  091 
9.99  088 
9.99  086 
9.99  083 


0.68  194 
0.68  130 
0.68  067 
0.68  004 
0.67  941 


9.99  080 
9.99  078 
9.99  075 
9.99  072 
9.99  070 


0.67  878 
0.67  815 
0.67  752 
0.67  689 
0.67  627 


9.99  067 
9.99  064 
9.99  062 
9.99  059 
,9.99  056 


0.67  564 
0.67  502 
0.67  439 
0.67  377 
0.67  315 


9.99  054 
9.99  051 
9.99  048 
9.99  046 
9.99  043 


0.67  253 


9.99  040 


L.  Cot.  c.d.  L.  Tan.  L.  Sin. 


3  ^ 


2 
3 
2 
3 
2 

3 
2 

5  |47 


7 
8 
9 

10 
0 
30 
146  40 


d. 


65 

1.1 
2.2 
3.2 
4.3 

5.4 
6.5 
7.6 
8.7 
9.8 

10.8 
21.7 
32.5 
43.3 
54.2 

62 

1.0 
2.1 
3.1 
*.l 

5.2 
6.2 
7.2 
8.3 
9.3 

10.3 
20.7 
31.0 
41.3 
51.7 

69 

1.0 
2.0 
3.0 
3.9 

4.9 

5.9 

6.9 

7.9 

8.8 

9.8 

19.7 

29.5 

39.3 

49.2 


64 

1.1 
2.1 
3.2 
4.3 

5.3 

6.4 

7.5 

8.5 

96 

10.7 

21.3 

32.0 

42.7 

53.3 

61 

1.0 
2.0 
3.0 
4.1 

5.1 
6.1 
7.1 

8.1 
9.2 

10.2 
20.3 
30.5 
40.7 
50.8 

3 

0.0 
0.1 
0.2 
0.2 

0.2 
0.3 
0.4 
0.4 
0.4 

0.5 
1.0 
1.5 
2.0 
2.5 


2^ 

67 


2 
3 

11.2 

33.5 

55.8 

3 

64 

0 

1 
2 
3 

10.7 

32.0 

53.3 

66 

11.0 
33.0 
55.0 

2. 
63 

10.5 
31.5 
52.5 


P.P. 


63 

1.0 
2.1 
3.2 
4.2 
5.2 
6.3 
7.4 
8.4 
9.4 

10.5 
21.0 
31.5 
42.0 
52.5 

60 

1.0 
2.0 
3.0 
4.0 

5.0 
6.0 
7.0 
8.C 
9.G 

lO.C 
20.C 
30.C 
40.0 
50.0 

2 

0.0 
0.1 
0.1 
0.1 
0.2 
0.2 
0.2 
0.3 
0.3 

0.3 
0.7 
1.0 
1.3 
1.7 


65 

10.8 
32.5 
54.2 

3_ 
62 

10.3 
31.0 
517 


51 


(258°)  7S° 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 

12°  (192°)  (347°)  167° 


L.  Sin.  d.  L.  Tan.  c.d.  L.  Cot.  L.  Cos.  d 


9.31  788 
9.31  847 
9.31  907 

9.31  966 

9.32  025 


9.32  084 
9.32  143 
9.32  202 
9.32  261 
9.32  319 


9.32  378 
9.32  437 
9.32  495 
9.32  553 
9.32  612 


9.32  670 
9.32  728 
9.32  786 
9.32  844 
9.32  902 


9.32  960 
0.33  018 

9.33  075 
9.33  133 
9.33  190 


9.33  248 
9.33  305 
9.33  362 
9.33  420 
9.33  477 


9.33  534 
9.33  591 
9.33  647 
9.33  704 
9.33  761 


9.33  818 
9.33  874 
9.33  931 

9.33  987 

9.34  043 


9.34  100 
9.34  156 
9.34  212 
9.34  268 
9.34  324 


9.34  380 
9.34  436 
9.34  491 
9.34  547 
9.34  602 


9.34  658 
9.34  713 
9.34  769 
9.34  824 
9.34  879 


60 


9.34  934 

9.34  989 

9.35  044 
9.35  099 
9.35  154 


9.35  209 


59 
60 
59 
59 
59 
59 
59 
59 
58 
59 
59 
58 
58 
59 
58 

58 
58 
58 
58 
58 

58 
57 
58 
57 
58 

57 
57 
58 
57 
57 

57 
56 
57 
57 
57 

56 
57 

56 
56 
57 

56 
56 
56 
56 
56 

56 
55 
56 
55 
56 
55 
56 
55 
55 
55 

55 
55 
55 
55 
55 


9.32  747 
9.32  810 
9.32  872 
9.32  933 
9.32  995 


9.33  057 
9.33  119 
9.33  180 
9.33  242 
9.33  303 


9.33  365 
9.33  426 
9.33  487 
9.33  548 
9.33  609 


9.33  670 
9.33  731 
9.33  792 
9.33  853 
9.33  913 


9.33  974 

9.34  034 
9.34  095 
9.34  155 
9.34  215 


9.34  276 
9.34  336 
9.34  396 
9.34  456 
9.34  516 


9.34  576 
9.34  635 
9.34  695 
9.34  755 
9.34  814 


9.34  874 
9.34  933 

9.34  992 

9.35  051 
9.35  111 


9.35  170 
9.35  229 
9.35  288 
9.35  347 
9.35  405 


9.35  464 
9.35  523 
9.35  581 
9.35  640 
9.35  698 


9.35  757 
9.35  815 
9.35  873 
9.35  931 
9.35  989 


9.36  047 
9.36  105 
9.36  163 
9.36  221 
9.36  279 


9.36  336 


63 
62 
61 
62 
62 
62 
61 
62 
61 
62 

61 
61 
61 
61 
61 

61 
61 
61 
60 
61 

60 
61 
60 
60 
61 
60 
60 
60 
60 
60 
59 
60 
60 
59 
60 
59 
59 
69 
60 
59 

59 
59 
59 
58 
59 

59 
58 
59 
58 
59 

58 
58 
58 
58 
58 
58 
58 
58 
58 
57 


0.67  253 
0.67  190 
0.67  128 
0.67  067 
0.67  005 


0.66  943 
0.66  881 
0.66  820 
0.66  758 
0.66  697 


0.66  635 
0.66  574 
0.66  513 
0.66  452 
0.66  391 


0.66  330 
0.66  269 
0.66  208 
0.66  147 
0.66  087 


9.99  040 
9.99  038 
9.99  035 
9.99  032 
9.99  030 


9.99  027 
9.99  024 
9.99  022 
9.99  019 
9.99  016 


9.99  013 
9.99  Oil 
9.99  008 
9.99  005 
9.99  002 


0.66  026 
0.65  966 
0.65  905 
0.65  84.5 
0.65  785 


0.65  724 
0.65  664 
0.65  604 
0.65  544 
0.65  484 


0.65  424 
0.65  365 
0.65  305 
0.65  245 
0.65  186 


0.65  126 
0.65  067 
0.65  008 
0.64  949 
0.64  889 


0.64  830 
0.64  771 
0.64  712 
0.64  653 
0.64  595 


0.64  536 
0.64  477 
0.64  419 
0.64  360 
0.64  302 


0.64  243 
0.64  185 
0.64  127 
0.64  069 
0.64  011 


L.  Cos.  d.  I  L.  Cot,  c.d.  L.  Tan.  L.  Sin.   d.  '  ' 
102°  (282»)  (257°)  77° 


0.63  953 
0.63  895 
0.63  837 
0.63  779 
0.63  721 


9.99  000 
9.98  997 
9.08  994 
9.98  991 
9.98  989 


9.98  986 
9.98  983 
9.98  980 
9.98  978 
9.98  975 


9.98  972 
9.98  969 
9.98  967 
9.98  964 
9.98  961 


9.98  958 
9.98  955 
9.9S  953 
9.98  950 
9.98  947 


9.98  944 
9.98  941 
9.98  938 
9.98  936 
9.98  933 


9.98  930 
9.98  927 
9.98  924 
9.98  921 
9.98  919 


9.98  916 
9.98  913 
9.98  910 
9.98  907 
9.98  904 


9.98  901 
9.98  898 
9.98  896 
9.98  893 
9.98  890 


0.63  664 


9.98  887 
9.98  884 
9.98  881 
9.98  878 
9.98  87f 


9.98  872 


P.  P. 


60 

59 
58 
57 
56 

55 

54 

53 

52 

51 

50 

49 

48 

47 

46 

4 

44 

43 

42 

41 

40 

39 

38 

37 

6 

35 
34 
33 
32 
31 

30 

29 
28 
27 
26 

25 
24 
23 
22 
21 

20 

19 
IS 
17 
16 

15 
14 
13 
12 
11 

10 

9 
8 
7 
_6 

5 
4 
3 

2 


2 
3 
3 
2 
3 
3 
2 
3 
3 
3 

2 
3 
3 
3 

2 

3 
3 
3 
2 
3 

3 
3 
2 
3 
3 

3 
2 
3 
3 
3 

3 
2 
3 
3 
3 

3 
3 
2 
3 
3 

3 
3 
3 
2 
3 

3 
3 
3 
3 
3 

3 
2 
3 
3 
3 
3 
3 
3 
3 


63 

1.0 
2.1 
3.2 
4.2 

5.2 
6.3 

7.4 
8.4 
9.4 

10.5 
21.0 
31.5 
42.0 

52.5 

60 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 

10.0 

20.0 

30.0 

40.0 

50.0 

57 

1.0 

1.9 

2.8 

3.8 

4.8 

5.7 

6.6 

7.6 

8.6 

9.5 

19.0 

28.5 

38.0 

47.5 


62 

1.0 
2.1 
3.1 
4.1 

5.2 

6.2 

7.2 

8.3 

9.3 

10.3 

20.7 

31.0 

41.3 

51.7 

59 

1.0 

2.0 

3.0 

3.9 

4.9 

5.9 

6.9 

7.9 

8.8 

9.8 

19.7 

29.5 

39.3 

49  2 

56 

0.9 
i.9 
2.8 
3.7 

4.7 

5.6 

6.5 

7.5 

8.4 

9.3 

18.7 

28.0 

37.3 

46.7 


3^ 
62 

10.3 
31.0 
51.7 

Z^ 

69 

9.8 
29.5 
49.2 


61 


58 


61 

1.0 
2.0 
3.0 
4.1 

5.1 

6.1 

7.1 

8.1 

9.2 

10.2 

20.3 

30.5 

40.7 

50.8 

58 

1.0 

1.9 

2.9 

3.9 

4.8 
5.S 
6.8 
7.7 
8.7 

9.7 
19.3 
29.0 
38.7 
48.3 

55 

0.9 
1.8 
2.8 
3.7 

4.6 

5.5 

C.4 

7.3 

8.2 

9.2 

18.3 

27.5 

36.7 

45.8 


P.  P. 


60 


10.2  10.0 
30.5  30.0 
50.8  50.0 


57 


9.7  9.5 
29.0  28.5 
48.3  47.5 


52 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 


13«  (193°) 


(346°)  166° 


L.  Sin. 


9.35  209 
9.35  263 
9.35  318 
9.35  373 
9.35  427 


9.35  481 
9.35  536 
9.35  590 
9.35  644 
9.35  698 


9.35  752 
9.35  806 
9.35  860 
9.35  914 
9.35  968 


9.36  022 
9.36  075 
9.36  129 
9.36  182 
9.36  236 


9.36  289 
9.36  342 
9.36  395 
9.36  449 
9.36  502 


9.36  555 
9.36  608 
9.36  660 
9.36  713 
9.36  766 


9.36  819 
9.36  871 
9.36  924 

9.36  976 

9.37  028 


9.37  081 
9.37  133 
9.37  185 
9.37  237 
9.37  289 


9.37  341 
9.37  393 
9.37  445 
9.37  497 
9.37  549 


9.37  600 
9.37  652 
9.37  703 
9.37  755 
9.37  806 


9.37  858 
9.37  909 

9.37  960 

9.38  011 
9.38  062 


9.38  113 
9.38  164 
9.38  215 
9.38  266 
9.38  317 
9.38  368 

L.  Cos. 


103°  (283°) 


54 
55 
55 
54 
54 

55 
54 
54 
54 
54 

54 
54 
54 
54 
54 

53 
54 
53 
54 
53 

53 
53 
54. 
53 
53 

53 
52 
53 
53 
53 
52 
53 
52 
52 
53 

52 
52 
52 
52 
52 
52 
52 
52 
52 
51 
52 
51 
52 
51 
52 

51 
51 
51 
51 
51 

51 
51 
51 
51 
51 

X 


L.  Tan.  c.d 


9.36  336 
9.36  394 
9.36  452 
9.36  509 
9.36  566 


9.36  624 
9.36  681 
9.36  738 
9.36  795 
9.36  852 


9.36  909 

9.36  966 

9.37  023 
9.37  080 
9.37  137 


9.37  193 
9.37  250 
9.37  306 
9.37  363 
9.37  419 


9.37  476 
9.37  532 
9.37  588 
9.37  644 
9.37  700 


9.37  756 
9.37  812 
9.37  868 
9.37  924 
9.37  980 


9.38  035 
9.38  091 
9.38  147 
9.38  202 
9.38  257 


9.38  313 
9.38  368 
9.38  423 
9.38  479 
9.38  534 


9.38  589 
9.38  644 
9.38  699 
9.38  754 
9.38  808 


9.38  863 
9.38  918 

9.38  972 

9.39  027 
9.39  082 


9.39  136 
9.39  190 
9.39  245 
9.39  299 
9.39  353 


9.39  407 
9.39  461 
9.39  515 
9.39  569 
9.39  623 
9.39  677 


L.  Cot,  c.d.  L.  Tan 


L.  Cot. 


0.63  664 
0.63  606 
0.63  548 
0.63  491 
0.63  434 


0.63  376 
0.63  319 
0.63  262 
0.63  205 
0.63  148 


0.63  091 
0.63  034 
0.62  977 
0.62  920 
0.62  863 


0.62  807 
0.62  750 
0.62  694 
0.62  637 
0.62  581 


0.62  524 
0.62  468 
0.62  412 
0.62  356 
0.62  300 


0.62  244 
0.62  188 
0.62  132 
0.62  076 
0.62  020 


0.61  965 
0.61  909 
0.61  853 
0.61  798 
0.61  743 


0.61  687 
0.61  632 
0.61  577 
0.61  521 
0.61  466 


0.61  411 
0.61  356 
0.61  301 
0.61  246 
0.61  192 


0.61  137 
0.61  082 
0.61  028 
0.60  973 
0.60  918 


0.60  864 
0.60  810 
0.60  755 
0.60  701 
0.60  647 


L.  Cos. 


9.98  872 
9.98  869 
9.98  867 
9.98  864 
9.98  861 


9.98  858 
9.98  8.55 
9.98  852 
9.98  849 
9.98  846 


9.98  843 
9.98  840 
9.98  837 
9.98  834 
9.98  831 


9.98  828 
9.98  825 
9.98  822 
9.98  819 
9.98  816 


9.98  813 
9.98  810 
9.98  807 
9.98  804 
9.98  801 


9.98  798 
9.98  795 
9.98  792 
9.98  789 
9.98  786 


9.98  783 
9.98  780 
9.98  777 
9.98  774 
9.98  771 


9.98  768 
9.98  735 
9.98  762 
9.98  759 
9.93  756 


9.98  753 
9.98  750 
9.98  746 
9.98  743 
9.98  740 


9.98  737 
9.98  734 
9.98  731 
9.98  728 
9.98  725 


0.60  593 
0.60  539 
0.60  485 
0.60  431 
0.60  377 

0.60  323 


9.98  722 
9.98  719 
9.98  715 
9.98  712 
9.98  709 


9.98  706 
9.98  703 
9.98  700 
9.98  697 
9.98  694 

9.98  690 
L.  Sin. 


P.P. 


57 

1.0 

1.9 

3.8 

4.8 
5.7 
6.6 
7.6 

8.6 

9.5 

19.0 

28.5 
38.0 
47.5 

54 

0.9 
1.8 
2.7 
3.6 
4.5 
5.4 
6.3 
7.2 
8.1 

9.0 

18.0 

27.0 

36.0 

45.0 

51 

0.8 

1.7 

2.6 

3.4 

4.2 

5.1 

6.0 

6.8 

7.6 

8.5 

17.0 

25.5 

34.0 

42.5 


66 

0.9 

1.9 

2.8 

3.7 

4.7 

5.6 

6.5 

7.5 

8.4 

9.3 

18.7 

28.0 

37.3 

46.7 

53 

0.9 

1.8 

2.6 

3.5 

4.4 

5.3 

6.2 

7.1 

8.0 

8.8 

17.7 

26.5 

35.3 

44.2 


4 
0.1 
0.1 


3 

0.0 
0.1 


0.2  0.2 
0.3  0.2 


65 

0.9 

1.8 
2.8 
3.7 

4.6 

5.5 

6.4 

7.3 

8.2 

9.2 

18.3 

27.5 

36.7 

t5.S 

62 

0.9 
1.7 
2.6 
3.5 
4.3 
5.2 
6.1 
6.9 
7.8 

8.7 
i7.3 
26.0 
34.7 
43.3 

2 

0.0 
0.1 
0.1 
0.1 


0.3  0.2  0.2 

0.4  0.3  0.2 

0.5  0.4  0.2 

0..5  0.4  0.3 


0.6  0.4  0.3 


0.7 
1.3 
2.0 

2.7 


0.5 
1.0 
1.5 
2.0 


3.3  2.5 


0.3 
0.7 
l.C 
1.3 
1.7 


55 


54 


_3 
58 


57 


6.9  6.8  9.7  9.5 
20.6  20.2  29.0  28.5 
34.4  33.8  48.3  47.5 
48.1  47.2  —  — 


56  65  54 

9.3  9.2  9.0 

28.0  27.5  27.0 

46.7  45.8  45.0 


P.P. 


(256°)  76= 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 


14°  (194°) 


(345°)  165° 


L.  Sin. 


38  368 
38  418 
38  469 
38  519 
38  570 


38  620 
38  670 
38  721 
38  771 
38  821 


38  871 
38  921 

38  971 

39  021 
39  071 


39  121 
39  170 
39  220 
39  270 
39  319 


39  369 
39  418 
39  467 
39  517 
39  566 


39  615 
39  664 
39  713 
39  762 
39  811 


39  860 
39  909 

39  958 

40  006 
40  055 


40  103 
40  152 
40  200 
40  249 
40  297 


40  346 
40  394 
40  442 
40  490 
40  538 


40  586 
40  634 
40  682 
40  730 

40  778 


40  825 
40  873 
40  921 

40  968 

41  016 


41063 
41  111 
41  158 
41205 
41  252 


9.41  300 


L.  Tan.  cd.l  L.  Cot.   L.  Cos 


9.39  677 
9.39  731 
9.39  785 
9.39  838 
9.39  892 


9.30  946 

9.39  999 

9.40  052 
9.40  106 
9.40  159 


9.40  212 
9.40  266 
9.40  319 
C.40  372 
9.40  425 


9.40  478 
9.40  531 
9.40  584 
9.40  636 
9.40  689 


9.40  742 
9.40  795 
9.40  847 
9.40  900 
9.40  952 


9.41  005 
9.41  057 
9.41  109 
9.41  161 
9.41  214 


9.41  266 
9.41  318 
9.41  370 
9.41  422 
9.41  474 


9.41  526 
9.41  578 
9.41  629 
9.41  681 
9.41  733 


9.41  784 
9.41  836 
9.41  887 
9.41  939 
9.41  990 


9.42  041 
9.42  093 
9.42  144 
9.42  195 
9.42  246 


9.42  297 
9.42  348 
9.42  399 
9.42  450 
9.42  501 


9.42  552 
9.42  603 
9.42  653 
9.42  704 
9.42  755 


L.  Cos.     d 
104°  (2S4°\ 


9.42  805 


L.  Cot.    c.d 


54 
54 
53 
54 
53 
54 
53 
54 
53 
53 
54 
53 
53 
53 
53 

53 
53 
52 
53 
53 

53 
52 
53 
52 
53 
52 
52 
52 
53 
52 

52 
52 
52 
52 
52 

52 
51 
52 
52 
51 
52 
51 
52 
51 
51 

52 
51 
51 
51 
51 

51 
51 
51 
51 
51 

51 
50 
51 
51 
50 


0.60  323 
0.60  269 
0.60  215 
0.60  162 
0.60  108 


0.60  055 
0.60  001 
0.59  948 
0.59  894 
0.59  841 


0.59  788 
0.59  734 
0.59  681 
0.59  628 
0.59  575 


0.59  522 
0.59  469 
0.59  416 
0.59  364 
0.59  311 


0.59  258 
0.59  205 
0.59  153 
0.59  100 
0.59  048 


0.58  995 
0.58  943 
0.58  891 
0.58  839 
0.58  786 


0.58  734 
0.58  682 
0.58  630 
0.58  578 
0.58  526 


0.58  474 
0.58  422 
0.58  371 
0.58  319 
0.58  267 


0.58  216 
0.58  164 
0.58  113 
0.58  061 
0.58  010 


0.57  959 
0.57  907 
0.57  S56 
0.57  805 
0.57  754 


0.57  703 
0.57  652 
0.57  601 
0.57  550 
0.57  499 


0.57  448 
0.57  397 
0.57  347 
0.57  296 
0.57  245 


0.57  195 


9.98  690 
9.98  687 
9.98  684 
9.98  681 
9.98  678 


9.98  675 
9.98  671 
9.98  668 
9.98  665 
9.98  662 


9.98  659 
9.98  656 
9.98  652 
9. 98  649 
9.98  646 


9.98  643 
9.98  640 
9.98  636 
9.98  633 
9.98  630 


9.98  62 
9.98  623 
9.98  620 
9.98  617 
9.98  614 


9.98  610 
9.98  607 
9.98  604 
9.98  601 
9.98  597 


9.98  594 
9.98  591 
9.98  588 
9.98  584 
9.98  581 


9.98  578 
9.98  574 
9.98  571 
9.98  56S 
9.98  565 


9.98  561 
9.98  558 
9.98  555 
9.98  551 
9.98  .548 


9.98  545 
9.98  541 
9.98  538 
9.98  535 
9.98  531 


9.98  528 
9.98  525 
9.98  521 
9.98  518 
9.98  515 


9.98  511 
9.98  508 
9.98  505 
9.98  501 
9.98  498 


9.98  494 


L.  Tan.  I  L.  Sin.   Id 


P.  P. 


54 

0.9 

1.8 
2.7 
3.6 
4.5 
5.4 
6.3 
7.2 
8.1 

9.0 

18.0 

27.0 

36.0 

45.0 

51 

0.8 

1.7 

2.6 

3.4 

4.2 

5.1 

6.0 

6.8 

7.6 

8.5 

17.0 

25.5 

34.0 

42.5 

48 

0.8 

1.6 

2.4 

3.2 

4.0 
4.8 
5.6 
6.4 
7.2 

8.0 


53 

0.9 

1.8 

2.6 

3.5 

4.4 

5.3 

6.2 

7.1 

8.0 

8.8 
17.7 
26.5 
35.5 
44.2 

60 

0.8 
1.7 
2.5 
3.3 
4.2 
5.0 
5.8 
6.7 
7.5 

8.3 
16.7 
25.0 
33.3 
41.7 

47    4 

0.8  0.1  0.0 

1.6  0.1  0.1 

2.4  0.2  0.2 
3.1  0.3  0.2 
3.9  0.3  0.2 

4.7  0.4  0.3 

5.5  0.5  0.4 
6.3  0.6  0.4 
7.0  0.6  0.4 

7.8  0.7  0.5 
16.0  15.7  1.3  1.0 
24.0  23.5  2.0  1.5 
32.0  31.3  2.7  2.0 
40.0  39.2  3.3  2.5 


62 

0.9 

1.7 

2.6 

3.5 

4.3 

5.2 

6.1 

69 

7.8 

8.7 

17.3 

26.0 

34.7 

43.3 

49 

0.8 
1.6 
2.4 
3.3 
4.1 
4.9 
5.7 
6.5 
7.4 

8.2 
16.3 
24.5 
32.7 
40.8 

3 


_4 
54 


j4 
53 


_4 
52 


_4^ 
51 


6.8  6.6  6.5  6.4 
20.2  19.9  19.5  19.1 
33.8  33.1  32.5  31.9 
47.2  46.4  45.5  44.6 

A   A   A   ± 

54     53     52     61 

9.0  8.8  8.7  8.5 
27.0  26.5  26.0  25.5 
45.0  44,2  43.3  42.5 

PJP^  ' 


54 


(255°)  75° 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 


15°  (195°) 


(344°;  164° 


L.  Sin.   d.  L.  Tan.  c.d.  L.  Cot   L.  Cos.  d. 


9.41  300 
9.41  347 
9.41  394 
9.41  441 
9.41  488 


9.4]  535 
9.41  582 
9.41  628 
9.41  675 
9.41  722 


9.41  768 
9.41  815 
9.41  861 
9.41  90S 
9.41  954 


9.42  001 
9.42  047 
9.42  093 
9.42  140 
9.42  186 


9.42  232 
9.42  278 
9.42  324 
9.42  370 
9.42  416 


9.42  461 
9.42  507 
9.42  553 
9.42  599 
9.42  644 


9.42  690 
9.42  735 
9.42  781 
9.42  826 
9.42  872 


9.42  917 

9.42  962 

9.43  008 
9.43  053 
9.43  098 


9.43  143 
9.43  188 
9.43  233 
9.43  278 
9.43  323 


9.43  367 
9.43  412 
9.43  457 
9.43  502 
9.43  546 


9.43  591 
9.43  635 
9.43  680 
9.43  724 
9.43  769 


9.43  813 
9.43  857 
9.43  901 
9.43  946 

9.43  990 

9.44  034 
L.  Cos. 


105°  (285-) 


9.42 
9.42 
9.42 
9.42 
9.43 


9.43 
9.43 
9.43 
9.43 
9.43 


9.43 
9.43 
9.43 
9.43 
9.43 


9.43 
9.43 
9.43 
9.43 
9.43 


9.43 
9.43 
9.43 
9.43 
9.44 


9.44 
9.44 
9.44 
9.44 
9.44 


9.44 
9.44 
9.44 
9.44 
9.44 


9.44 
9.44 
9.44 
9.44 
9.44 


9.44 
9.44 
9.44 
9.44 
9.44 


9.45 
9.45 
9.45 
9.45 
9.45 


9.45 
9.45 
9.45 
9.45 
9.45 


9.45 
9.45 
9.45 
9.45 
9.45 
9.45 


805 
856 
906 
957 
007 

057 
108 
158 
208 

258 

308 
358 

408 
458 
508 

558 
607 
657 
707 
756 
806 
855 
905 
954 
004 

053 
102 
151 
201 
250 
299 
348 
397 
446 
495 
544 
592 
641 
690 
738 

787 
836 
884 
933 
981 

029 
078 
126 
174 
222 

271 
319 
367 
415 
463 

511 
559 
606 
654 
702 

750 


L.  Cot. 


0.57  195 
0.57  144 
0.57  094 
0.57  043 
0.56  993 


0.56  943 
0.56  892 
0.56  842 
0.56  792 
0.56  742 


0.56  692 
0.56  642 
0.56  592 
0.56  542 
0.56  492 


0.56  442 
0.56  393 
0.56  343 
0.56  293 
0.56  244 


0.56  194 
0.56  145 
0.56  095 
0.56  046 
0.55  996 


0.55  947 
0.55  898 
0.55  849 
0.55  799 
0.55  750 


0.55  701 
0.55  652 
0.55  603 
0.55  554 
0.55  505 


0.55  456 
0.55  408 
0.55  359 
0.55  310 
0.55  262 


0.55  213 
0.55  164 
0.55  116 
0.55  067 
0.55  019 


0.54  971 
0.54  922 
0.54  874 
0.54  826 
0.54  778 


0.54  729 
0.54  681 
0.54  633 
0.54  585 
0.54  537 


0.54  489 
0.54  441 
0.54  394 
0.54  346 
0.54  298 
0.54  250 


c.d,  L.  Tan. 


9.98  494 
9.98  491 
9.98  488 
9.98  4M 
9.98  481 


9.98  477 
9.98  474 
9.98  471 
9.98  467 
9.98  4(V4 


9.98  460 
9.98  457 
9.98  453 
9.98  450 
9.98  447 


9.98  443 
9.98  440 
9.98  436 
9.98  433 
9.98  429 


9.98  426 
9.98  422 
9.98  419 
9.98  415 
9.98  412 


9.98  409 
9.98  405 
9.98  402 
9.98  398 
9.98  395 


9.98  391 
9.98  388 
9.98  384 
9.98  381 
9.98  377 


9.98  373 
9.98  370 
9.98  366 
9.98  363 
9.98  359 


9.98  356 
9.98  352 
9.9S  349 
9.98  345 
9.98  342 


9.98  338 
9.98  334 
9.98  331 
9.98  327 
9.98  324 


9.98  320 
9.98  317 
9.98  313 
9.98  309 
9.98  306 


9.98  302 
9.98  299 
9.9S  295 
9.98  291 
9.98  288 
9.98  234 

L.  Sin. 


P.  P. 


51 

0.8 
1.7 
2.6 
3.4 

4.2 

5.1 

6.0 

6.8 

7.6 

8.5 

17.0 

25.5 

34.0 

42.5 

48 

0.8 
1.6 
2.4 
3.2 

4.0 
4.8 
5.6 
6.4 
7.2 

8.0 

16.0 

24.0 

32.0 

40.0 

45 

0.8 

1.5 

2.2 

3.0 

3.8 

4.5 

5.2 

6.0 

6.8 


50 

0.8 
1.7 
2.5 
3.3 
4.2 
5.0 
5.8 
6.7 
7.5 

8.3 
16.7 
25.0 
33.3 
41.7 

47 

0.8 

1.6 

2.4 

3.1 

3.9 

4.7 

5.5 

6.3 

7.0 

7.8 

15.7 

23.5 

31.3 

39.2 


49 

0.8 
1.6 
2.4 
3.3 

4.1 

4.9 

5.7 

6.5 

7.4 

8.2 

16.3 

24.5 

32.7 

40.8 

46 

0.8 

1.5 

2.3 

3.1 

3.8 

4.6 

5.4 

6.1 

6.9 

7.7 
15.3 
23.0 
30.7 
38.3 


44  4  3 

0.7  0.1  0.0 

1.5  0.1  0.1 
2.2  0.2  0.2 
2.9  0.3  0.2 

3.7  0.3  0.2 

4.4  0.4  0.3 

5.1  0.5  0.4 

5.9  0.5  0.4 

6.6  0.6  0.4 


7.5  7.3  0.7  0.5 

15.0  14.7  1.3  1.0 

22.5  22.0  2.0  1.5 

30.0  29.3  2.7  2.0 

37.5  36.7  3.3  2.5 


50 


_4 

49 


48 


47 


6.2  6.1  6.0  5.9 
18.8  18.4  18.0  17.6 
31.2  30.6  30.0  29.4 
43.8  42.9  42.0  41.1 


3^ 
51 


60 


49 


3^ 

48 


8.5  8.3  8.2  8.0 
25.5  25.0  24.5  24.0 
42.5  41.7  40.8  40.0 


P.P. 


(254°)  74° 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 

16°  (196°)  (343°)  163" 


10 

11 
12 
13 
14 


15 
16 
17 

18 

li. 
20 

21 
22 
23 
24 


25 
26 
27 
28 
29 


30 

31 
32 
33 
34 


35 
36 
37 
38 
39_ 

40 

41 
42 
43 
44 


45 

46 
47 
48 
49 


50 

31 
52 
53 

54^ 

55 
56 
57 
58 
59^ 
60 


L.  Sin.  d.  L.  Tan.  c.d.  L.  Cot.   L.  Cos.  d.  ' 


9.44 
9.44 
9.44 
9.44 
9.44 


034 
078 
122 
166 
210 


9.44 
9.44 
9.44 
9.44 
9.44 


9.44 
9.44 
9.44 
9.44 
9.44 


9.44 
9.44 
9.44 
9.44 
9.44 


9.44 
9.44 
9.44 
9.45 
9.45 


9.45 
9.45 
9.45 
9.45 
9.45 


9.45 
9.45 
9.45 
9.45 
9.45 


9.45 
9.45 
9.45 
9.45 
9  45 


9.45 
9.45 
9.45 
9.45 
9.45 


9.45 
9.46 
9.46 
9.46 
9.46 


9.46 
9.46 
9.46 
9.46 
9.46 


9.46 
9.46 
9.46 
9.46 
9.46 

9.46 


2o3 
297 
341 
385 
428 

472 
516 
559 
602 
646 
689 
733 
776 
819 
862 

905 
948 
992 
035 
077 

120 
163 
206 
249 
292 

334 
377 
419 
462 
504 

547 
589 
632 
674 
716 
758 
801 
843 
885 
927 

969 
Oil 
053 
095 
136 

178 
220 
262 
303 
345 

386 
428 
469 
511 
552 

594 


L.  Cos. 


106°  (286°) 


9.45  750 
9.45  797 
9.45  845 
9.45  892 
9.45  940 


9.45  987 

9.46  035 
9.46  082 
9.46  130 
9.46  177 


9.46  224 
9.46  271 
9.46  319 
9.46  366 
9.46  413 


9.46  460 
9.46  507 
9.46  554 
9.46  601 
9.46  648 


9.46  694 
9.46  741 
9.46  788 
9.46  835 
9.46  881 


9.46  928 

9.46  975 

9.47  021 
9.47  068 
9.47  114 


9.47  160 
9.47  207 
9.47  253 
9.47  299 
9.47  346 


9.47  392 
9.47  438 
9.47  484 
9.47  530 
9.47  576 


9.47  622 
9.47  668 
9.47  714 
9.47  760 
9.47  806 


9.47  852 
9.47  897 
9.47  943 

9.47  989 

9.48  035 


9.48  080 
9.48  126 
9.48  171 
9.48  217 
9.48  262 


9.48  307 
9.48  353 
9.48  398 
9.48  443 
9.48  489 
9.48  534 


L.  Cot.  c.d 


0.54  250 
0.54  203 
0.54  155 
0.54  108 
0.54  060 


0.54  013 
0.53  965 
0.53  918 
0.53  870 
0.53  823 


0.53  776 
0.53  729 
0.53  681 
0.53  634 
0.53  587 


0.53  540 
0.53  493 
0.53  446 
0.53  399 
0.53  352 


0.53  306 
0.53  259 
0.53  212 
0.53  165 
0.53  119 


0.53  072 
0.53  025 
0.52  979 
0.52  932 
0.52  886 


0.52  840 
0.52  793 
0.52  747 
0.52  701 
0.52  654 


0.52  608 
0.52  562 
0.52  516 
0.52  470 
0.52  424 


0.52  378 
0.52  332 
0.52  286 
0.52  240 
0.52  194 


0.52  148 
0.52  103 
0.52  057 
0.52  011 
0.51  965 


0.51  920 
0.51  874 
0.51  829 
0.51  783 
0.51  738 


0.51  693 
0.51  347 
0.51  602 
0.51  557 
0.51  511 
0.51  466 


L.  Tan.  L.  Sin 


9.98  284 
9.98  281 
9.98  277 
9.98  273 
9.98  270 


9.98  266 
9.98  262 
9.98  259 
9.98  255 
9.98  251 


9.98  248 
9.98  244 
9.98  240 
9.98  237 
9.98  233 


9.98  229 
9.98  226 
9.98  222 
9.98  218 
9.98  215 


9.98  211 
9.98  207 
9.98  204 
9.98  200 
9.98  196 


9.98  192 
9.98  189 
9.98  185 
9.98  181 
9.98  177 


9.98  174 
9.98  170 
9.98  166 
9.98  162 
9.98  159 


9.98  155 
9.98  151 
9.98  147 
9.98  144 
9.98  140 


9.98  136 
9.98  132 
9.9S  129 
9.98  125 
9.98  121 


9.98  117 
9.98  113 
9.98  110 
9.98  106 
9.98  102 


9.98  098 
9.98  094 
9.98  090 
9.98  087 
9.98  083 


9.98  079 
9.98  075 
9.98  071 
9.98  067 
9.98  063 

9.98  060 


P.P. 


48 

0.8 
1.6 
2.4 
3.2 

4.0 
4.8 
5.6 

6.4 

7.2 

8.0 

16.0 

24.0 

32.0 

40.0 

45 

0.8 

1.5 

2.2 

3.0 

3.8 

4.5 

5.2 

6.0 

6.8 

7.5 

15.0 

22.5 

30.0 

37.5 

42 

0.7 

1.4 

2.1 

2.8 

3.5 
4.2 
4.9 
5.6 
6.3 


47 

0.8 
1.6 
2.4 
3.1 

3.9 

4.7 

5.5 

6.3 

7.0 

7.8 
15.7 
23.5 
31.3 
39.2 

44 

0.7 
1.5 
2.2 
2.9 

3.7 
4.4 
5.1 
5.9 
6.6 

7.3  7.2 

14.7  14.3 

22.0  21.5 

29.3  28.7 

36.7  35.8 

41  4  3 

0.7  0.1  0.0 

1.4  0.1  0.1 

2.0  0.2  0.2 

2.7  0.3  0.2 

3.4  0.3  0.2 

4.1  0.4  0.3 

4.8  0.5  0.4 

5.5  0.5  0.4 

6.2  0.6  0.4 


46 

0.8 
1.5 
2.3 
3.1 

3.8 
4.6 
5.4 
6.1 
6.9 

7.7 
15.3 
23.0 
30.7 
38.3 

43 

0.7 
1.4 
2.2 
2.9 

3.6 
4.3 
5.0 
5.7 
6.4 


7.0  6.8  0.7  0.5 

14.0  13.7  1.3  1.0 

21.0  20.5  2.0  1.5 

28.0  27.3  2.7  2  0 

35.0  34.2  3.3  2.5 


_4   £   4^   4^ 

48  47  46  45 

6.0  5.9  5.8  5.6 
18.0  17.6  17.2  16.9 
30.0  29.4  28.8  28.1 
42.0  41.1  40.2  39.4 

J.  -1  i.  A 

48  47  46  45 


8.0    7.8    7.7    7.5 

24.0  23.5  23.0  22.5 

40.0  39.2  38.3  37.5 

P.P. 


56 


(253°)  73° 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 

17°  (197°)  (342°)  162° 


L.  Sin.   d.  I,.  Tan.  c.d.  L.  Cot.   L.  Cos 


46  594 
46b35 
46  676 
46  717 
46  758 


46  800 
46  841 
46  882 
46  923 
46  964 


47  005 
47  045 
47  086 
47  127 
47  168 


47  209 
47  249 
47  290 
47  330 
47  371 


47  411 
47  452 
47  492 
47  533 
47  573 


47  613 
47  654 
47  694 
47  734 

47  774 


47  814 
47  854 
47  894 
47  934 
47  974 


.48  014 
.48  054 
.48  094 
.48  133 
39  9.48  173 


48  213 
48  252 
48  292 
48  332 
48  371 


48  411 
48  450 
48  490 
48  529 
48  568 


48  607 
48  647 
48  686 
48  725 
48  764 


48  803 
48  842 
48  881 
48  920 
48  959 


9.48  998 


L.  Cos. 


107°  (287°) 


9.48  534 
9.48  579 
9.48  624 
9.48  669 
9.48  714 


9.4S  759 
9.48  804 
9.48  849 
9.48  894 
9.48  939 


9.48  984 

9.49  029 
9.49  073 
9.49  118 
9.49  163 


9.49  207 
9.49  252 
9.49  296 
9.49  341 
9.49  385 


9.49  430 
9.49  474 
9.49  519 
9.49  563 
9.49  607 


9.49  652 
9.49  696 
9.49  740 
9.49  784 
9.49  828 


9.49  872 
9.49  916 

9.49  960 

9.50  004 
9.50  048 


9.50  092 
9.50  136 
9.50  180 
9.50  223 
9.50  267 


9.50  311 
9.50  355 
9.50  398 
9.50  442 
9.50  485 


9.50  529 
9.50  572 
9.50  616 
9.50  659 
9.50  703 


9.50  746 
9.50  789 
9.50  833 
9.50  876 
9.50  919 


9.50  962 

9.51  005 
9.51  048 
9.51  092 
9.51  135 


9.51  178 


0.51  466 
0.51  421 
0.51  376 
0.51  331 
0.51  286 


0.51  241 
0.51  196 
0.51  151 
0.51  106 
0.51  061 


0.51  016 
0.50  971 
0.50  927 
0.50  882 
0.50  837 


0.50  793 
0.50  748 
0.50  704 
0.50  659 
0.50  615 


0.50  570 
0.50  526 
0.50  481 
0.50  437 
0.50  393 


0.50  348 
0.50  304 
0.50  260 
0.50  216 
0.50  172 


0.50  128 
0.50  084 
0.50  040 
0.49  996 
0.49  952 


0.49  908 
0.49  864 
0.49  820 
0.49  777 
0.49  733 


0.49  689 
0.49  645 
0.49  602 
0.49  558 
0.49  515 


0.49  471 
0.49  428 
0.49  384 
0.49  341 
0.49  297 


0.49  254 
0.49  211 
0.49  167 
0.49  124 
0.49  081 


0.49  03S 
0.48  995 
0.48  952 
0.48  908 
0.48  865 


9.98  060 
9.98  056 
9.98  052 
9.98  048 
9.98  044 


9.98  040 
9.98  036 
9.98  032 
9.98  029 
9.98  025 


9.98  021 
9.98  017 
9.98  013 
9.98  009 
9.98  005 


9.98  001 
9.97  997 
9.97  993 
9.97  989 
9.97  986 


9.97  982 
9.97  978 
9.97  974 
9.97  970 
9.97  966 


9.97  962 
9.97  958 
9.97  954 
9.97  950 
9.97  946 


9.97  942 
9.97  938 
9.97  934 
9.97  930 
9.97  926 


9.97  922 
9.97  918 
9.97  914 
9.97  910 
9.97  906 


9.97  902 
9.97  898 
9.97  894 
9.97  890 
9.97  886 


9.97  882 
9.97  878 
9.97  874 
9.97  870 
9.97  866 


9.97  861 
9.97  857 
9.97  853 
9.97  849 
9.97  845 


L.  Cot.  c.d.  L.  Tan 


0.48  822 


9.97  841 
9.97  837 
9.97  833 
9.97  829 
9.97  825 


9.97  821 


P.P. 


57 


L.  Sin.  I  d.  ' 
(252°)  72° 


45 

0.8 
1.5 
2.2 
3.0 
3.8 
4.5 
5.2 
6.0 
6.8 

7.5 
15.0 
22.5 
30.0 
37.5 

42 

0.7 
1.4 
2.1 

2.8 

3.5 

4.2 
4.9 
5.6 
6.3 

7.0 
14.0 
21.0 
280 
35.0 

39 

0.6 
1.3 
2.0 
2.6 

3.2 

3.9 

4.6 

5.2 

5.8 

6.5 

13.0 

19.5 

26.0 

32.5 


44 

0.7 
1.5 
2.2 
2.9 

3.7 

4.4 

5.1 

5.9 

6.6 

7.3 

U.7 

22.0 

29.3 

36.7 

41 

0.7 

1.4 

2.0 

2.7 

3.4 

4.1 

4.8 

5.5 

6.2 

6.8 

13.7 

20.5 

27.3 

34.2 


5 

0.1 


4 

0.1 


0.2  0.1 

0.2  0.2 

0.3  0.3 

0.4  0.3 

0.5  0.4 

0.6  0.5 

0.7  0.5 

0.8  0.6 


0.8 
1.7 


0.7 
1.3 


2.5  2.0 
3.3  2.7 
4.2  3.3 


43 

0.7 
1.4 
2.2 
2.9 

3.6 
4.3 
5.0 
5.7 
6.4 

7.2 
14.3 
21.5 
28.7 
35.8 

40 

0.7 
1.3 
2.0 
2.7 

3.3 

4.0 
4.7 
5.3 
6.0 

6.7 
13.3 
20.0 
26.7 
33.3 
3 

0.0 
0.1 
0.2 
0.2 
0.2 
0.3 
0.4 
0.4 
0.4 

0.5 
1.0 
1.5 
2.0 
2.5 


_5^ 
43 

4.3 
12.9 
21.5 
30.1 
38.7 

_4 

43 

5.4 
16.1 
26.9 
37.6 


45 

5.6 
16.9 
28.1 
39.4 


3^ 

45 

7.5 
22.5 
37.5 


_4_ 

44 

5.5 
16.5 
27.5 
38.5 


3_ 

44 

7.3 
22.0 
36.7 


P.P. 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 


18°  (198°) 


60 

51 

52 
53 
5£ 
55 
56 
57 
58 
59 


L.  Sin. 


48  998 
.49  037 

49  076 
,49  115 
.49  153 


,49  192 
.49  231 
.49  269 
.49  308 
49  347 


49  385 
49  424 
.49  462 
,49  500 
.49  £39 


.49  577 
49  615 
,49  654 
.49  692 
49  730 


,49  768 
,49  806 
49  844 
.49  882 
.49  920 


49  958 

49  996 

50  034 
,50  072 
,50  110 


50  148 
,50  185 
,50  223 
.50  261 
,50  298 


50  336 
,50  374 
.50  411 
.50  449 
.50  486 


.50  523 
1.50  561 
1.50  598 
1.50  635 
(.50  673 


.50  710 
.50  747 
.50  784 
1.50  821 
49  9.50  858 


60 


.50  896 
.50  933 
.50  970 
.51  007 
.51  043 


51  080 
51  117 
,51  154 
,51  191 
,51  227 


9.51  264 


39 
39 
39 
38 
39 
39 
38 
39 
39 
38 

39 
38 
38 
39 
38 
38 
39 
38 
38 
38 

38 
38 
38 
38 
38 

38 

38 
38 
38 
38 

37 
38 
38 
37 
38 

38 
37 
38 
37 
37 
38 
37 
37 
38 
37 
37 
37 
37 
37 
38 

37 
37 
37 
36 
37 

37 
37 
37 
36 
37 


I,.  Cos. 


108°  (288°) 


(341°)  161° 


L.  Tan. 


9.51  178 
9.51  221 
9.51  264 
9.51  306 
9.51  349 


9.51  392 
9.51  435 
9.51  478 
9.51  520 
9.51  563 


9.51  606 
9.51  648 
9.51  691 
9.51  734 
9.51  776 


9.51  819 
9.51  861 
9.51  903 
9.51  946 
9.51  988 


0.52  031 
9.52  073 
9.52  115 
9.52  157 
9.52  200 


9.52  242 
9.52  284 
9.52  326 
9.52  368 
9.52  410 


c.d. 


L.  Cot. 


9.52  452 
9.52  494 
9.52  536 
9.52  578 
9.52  620 


9.52  661 
9.52  703 
9.52  745 
9.52  787 
9.52  829 


9.52  870 
9.52  912 
9.52  953 

9.52  995 

9.53  037 


9.53  078 
9.53  120 
9  53  161 
9.53  202 
9.53  244 


9.53  285 
9.53  327 
9.53  368 
9.53  409 
9.53  450 


9.53  492 
9.53  533 
9.53  574 
9.53  615 
9.53  656 


9.53  697 


43 
43 
42 
43 
43 

43 

43 
42 
43 
43 

42 
43 
43 
42 
43 
42 
42 
43 
42 
43 
42 
42 
42 
43 
42 

42 
42 
42 
42 
42 

42 
42 
42 
42 
41 

42 
42 
42 
42 
41 

42 
41 
42 
42 
41 
42 
41 
41 
42 
41 
42 
41 
41 
41 
42 

41 
41 
41 
41 
41 


0.48  822 
0.48  779 
0.48  736 
0.48  694 
0.48  651 


0.48  608 
0.48  565 
0.48  522 
0.48  480 
0.48  437 


0.48  394 
0.48  352 
0.48  309 
0.48  266 
0.48  224 


0.48  181 
0.48  139 
0.48  097 
0.48  054 
0.48  012 


0.47  969 
0.47  927 
0.47  885 
0.47  843 
0.47  800 


0.47  75S 
0.47  716 
0.47  674 
0.47  632 
0.47  590 


0.47  548 
0.47  506 
0.47  464 
0.47  422 
0.47  380 


L.  Cos. 


9.97  821 
9.97  817 
9.97  812 
9.97  808 
9.97  804 


9.97  800 
9.97  796 
9.97  792 
9.97  788 
9.97  784 


9.97  779 
9.97  776 
9.97  771 
9.97  767 
9.97  763 


9.97  759 
9.97  754 
9.97  7S0 
9.97  746 
9.97  742 


9.97  738 
9.97  734 
9.97  729 
9.97  725 
9.97  721 


9.97  717 
9.97  713 
9.97  708 
9.97  704 
9.97  700 


0.47  339 
0.47  297 
0.47  255 
0.47  213 
0.47  171 


0.47  130 
0.47  088 
0.47  047 
0.47  005 
0.46  963 


0.46  922 
0.46  880 
0.46  839 
0.46  798 
0.46  756 


0.46  715 
0.46  673 
0.46  632 
0.46  591 
0.46  550 


9.97  696 
9.97  691 
9.97  687 
9.97  683 
9.97  679 


9.97  674 
9.97  670 
9.97  666 
9.97  662 
9.97  657 


9.97  653 
9.97  649 
9.97  645 
9.97  640 
9.97  636 


9.97  632 
9.97  628 
9.97  623 
9.97  619 
9.97  615 


0.46  508 
0.46  467 
0.46  426 
0.46  385 
0.46  344 


0.46  303 


L.  Cot,  ic.d.l  L.  Tan.  |  L.  Sin 


9.97  610 
9.97  606 
9.97  602 
9.97  597 
9.97  593 


9.97  589 
9.97  584 
9.97  580 
9.97  576 
9.97  571 


9.97  567 


P.  P. 


60 

59 
58 
57 
56 

55 
54 
53 
52 
51 
50 
39 
48 
47 
46 

45 
44 
43 
42 
41 

40 

39 
38 
37 
36 
35 
34 
33 
32 
31 

30 

29 
28 
27 
26 

25 
24 
23 
22 
21 
20 
19 
18 
17 
16 

15 
14 
13 
12 
11 

10 

9 

8 
7 
6 

5 
4 
3 
2 
_1 
0 


43 

0.7 
1.4 
2.2 
2.9 

3.6 

4.3 

t.O 

5.7 

6.4 

7.2 

14.3 

21.5 

28.7 

35.8 

39 

0.6 
1.3 
2.0 
2.6 

3.2 

3.9 

4.6 

5.2 

5.8 

6.5 

13.0 

19.5 

26.0 

32.5 

36 

0.6 
1.2 
18 
2.4 

3.0 
3.6 
4.2 
4.8 
5.4 

6.0 
12.0 
18.0 
24.0 
30.0 


42 

0.7 
1.4 
2.1 
2.8 

3.5 
4.2 
4.9 
5.6 
6.3 

7.0 
14.0 
21.0 
28.0 
35.0 

38 

0.6 
1.3 
1.9 
2.6 

3.2 
3.8 
4.4 
5.1 
5.7 

6.3 
12.7 
19.0 
25.3 
31.7 

5 

0.1 
0.2 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.8 
1.7 
2.5 
3.3 
4.2 


5^ 
43 


5^ 
42 


41 

0.7 
1.4 
2.0 
2.7 
3.4 
4.1 
4.8 
5.6 
6.2 

6.8 
13.7 
20.5 
27.3 
34.2 

37 

0.6 
1.2 
1.8 
2.1 

3.1 
3.7 
4.3 
4.9 
5.6 

6.2 
12.3 

18.5 
24.7 
30.8 

4 
0.1 
0.1 
0.2 
0.3 

0.3 
0.4 
0.3 
0.6 
0.6 

0.7 
1.3 
2.0 
2.7 
3.3 


4.3 

4.2 

12.9 

12.6 

21.5 

21.0 

30.1 

29.4 

38.7 

37.8 

43 

5.4 
16.1 
26.9 
37.6 


42 

5.2 
15.8 
26.2 
36.8 


P.P. 


5 
41 

4.1 
12.3 
20.5 
28.7 
36.9 

41 

5.1 
15.4 
25.6 
35.9 


58 


(251°)  71° 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 

19°  (199°)  (340°)  160° 


L.  Sin.   d. 


51  264 
51  301 
51338 
51  374 
51  411 


51447 
51  484 
51  520 
51  557 
51  593 


51  629 
51  666 
51702 
51  738 
51  774 


,51  811 
.51  847 
.51  883 
.51  919 
.51  955 


51  991 

52  027 
52  063 
52  099 
52  135 


52  171 
52  207 
52  242 
52  278( 
52  314 


52  350 
52  385 
52  421 
52  456 
52  492 


52  527 
52  563 
52  598 
52  634 
52  669 


52  705 
52  740 
52  775 
52  811 
52  846 


52  881 
52  916 
52  951 

52  986 

53  021 


53  056 
53  092 
53  126 
53  161 
53  196 


53  231 
53  266 
53  301 
53  336 
53  370 


9.53  405 
L.  Cos. 
109°  (289°) 


L.  Tan.  c.d.  L.  Cot.  L.  Cos.  d.  ' 


9.53  697 
9.53  738 
9.53  779 
9.53  820 
9.53  861 


9.53  902 
9.53  943 

9.53  984 

9.54  025 
9.54  065 


9.54  106 
9.54  147 
9.54  187 
9.54  228 
9.54  269 


9.54  309 
9.54  330 
9,54  390 
9.54  431 
9.54  471 


9.54  512 
9.54  552 
9.54  593 
9.54  633 
9.54  673 


9.54  714 
9.54  754 
9.54  794 
9.54  835 
9  54  875 


9.54  915 
9.54  955 

9.54  995 

9.55  035 
9.55  075 


9.55  115 
9.55  155 
9.55  195 
9.55  235 
9.55  275 


9.55  315 
9.55  355 
9.55  395 
9.55  434 
9.55  474 


9.55  514 
9.55  554 
9.55  593 
9.55  633 
9.55  673 


9.55  712 
9.55  752 
9.55  791 
9.55  831 
9.55  870 


9.55  910 
9.55  949 

9.55  989 

9.56  028 
9.56  067 

9.56  107 
L.  Cot. 


0.46  303 
0.46  262 
0.46  221 
0.46  180 
0.46  139 


0.46  098 
0.46  057 
0.46  016 
0.45  975 
0.45  935 


0.45  894 
0.45  853 
0.45  813 
0.45  772 
0.45  731 


0.45  691 
0.45  650 
0.45  610 
0.45  569 
0.45  529 


0.45  488 
0.45  448 
0.45  407 
0.45  367 
0.45  327 


0.45  286 
0.45  246 
0.45  206 
0.45  165 
0.45  125 


0.45  085 
0.45  045 
0.45  005 
0.44  965 
0.44  925 


0.44  885 
0.44  845 
0.44  S05 
0.44  765 
0.44  725 


0.44  685 
0.44  645 
0.44  605 
0.44  566 
0.44  526 


0.44  486 
0.44  446 
0.44  407 
0.44  367 
0.44  327 


0.44  288 
0.44  248 
0.44  209 
0.44  169 
0.44  1.30 


0.44  090 
0.44  051 
0.44  Oil 
0.43  972 
0.43  933 

0.43  893 


c.d.  L.  Tan. 


59 


9.97  567 
9.97  563 
9.97  5.58 
9.97  554 
9.97  550 


9.97  545 
9.97  541 
9.97  536 
9.97  532 
9.97  528 


9.97  523 
9.97  519 
9.97  515 
9.97  510 
9.97  506 


9.97  501 
9.97  497 
9.97  492 
9.97  488 
9.97  484 


9.97  479 
9.97  475 
9.97  470 
9.97  466 
9.97  461 


9.97  457 
9.97  453 
9.97  448 
9.97  444 
9.97  439 


9.97  435 
9.97  430 
9.97  426 
9.97  421 
9.97  417 


9.97  412 
9.97  408 
9.97  403 
9.97  399 
9.97  394 


9.97  390 
9.97  385 
9.97  381 
9.97  376 
9.97  372 


9.97  367 
9.97  363 
9.97  358 
9.97  353 
9.97  349 


9.97  .344 
9.97  340 
9.97  335 
9.97  331 
9.97  326 


9.97  322 
9.97  317 
9.97  312 
9.97  308 
9.97  303 
9.97  299 

L.  Sin. 


^55 
54 
53 
52 
51 

50 

49 
48 
47 
46 

45 
44 
43 
42 
41 

40 

39 
38 
37 
36 

35 
34 
33 
32 
31 

30 

29 
28 
27 
26 

25 
24 
23 
22 
21 

20 

19 
18 
17 
16 

15 
14 
13 
12 

n 

10 

9 


P.  P. 


41 

0.7 
1.4 
2.0 
2.7 

3.4 
4.1 
4.8 
5.5 
6.2 

6.8 
13.7 
20.5 
27.3 
34.2 

37 

0.6 

1.2 

1.8 

2.5 

3.1 

3.7 

4.3 

4.9 

5.6 

6.2 

12.3 

18.5 

24.7 

30.8 

34 

0.6 
1.1 
1.7 
2.3 

2.8 

3.4 

4.0 

4.5 

5.1 

5.7 

11.3 

17.0 

22.7 

28.3 


40 

0.7 
1.3 
2.0 
2.7 

3.3 

4.0 
4.7 
5.3 
6.0 

6.7 

13.3 

20.0 

26.7 

33.3 

36 

0.6 

1.2 

1.8 

2.4 

3.0 
3.6 

4.2 
4.8 
5.4 

6.0 
12.0 
18.0 
24.0 
30.0 

5 

0.1 
0.2 
0.2 
0.3 

0.4 
0.5 
0.6 
0.7 
0.8 
0.8 
1.7 
2.5 
3.3 
4.2 


41 

4.1 
12.3 
20.5 

28.7 
36.9 

4^ 

41 

5.1 
15  4 
25.6 
35.9 


40 

40 
12.0 
20.0 
28.0 
36.0 

_4 

40 

5.0 
15.0 
25.0 
35.0 


P.P. 


39 

0.6 
1.3 

2.0 
2.6 

3.2 

3.9 

4.6 

5.2 

5.8 

6.5 

13.0 

19.5 

26.0 

32.5 

35 

0.6 
1.2 
1.8 
2.3 
2.9 
3.5 
4.1 
4.7 
5.2 

5.8 
11.7 
17.5 
23.3 
29.2 

4 

a.i 

0.1 
0.2 
0.3 

0.3 
0.4 
0.5 
0.6 
0.6 
0.7 
1.3 
2.0 
2.7 
3.3 


6^ 
39 

3.9 
11.7 
19.5 
27.3 
35.1 

£ 

39 

4.9 
14.6 
24.4 
34.1 


(250°)  70° 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 

20"  (200°)  (339°)  159° 


L.  Sin. 


.53  405 
.53  440 
.53  475 
.53  509 
.53  544 


60 

51 
52 
53 
54 


55 
56 

67 
58 
59 


,53  578 
.53  613 
53  647 
53  682 
.53  716 


53  751 
.53  785 
53  819 
,53  854 
,53  888 


.53  922 
.53  957 
.53  991 
.54  025 
.54  059 


.54  093 
.54  127 
.54  161 
.54  195 
.54  229 


25  9 

26  9 
9 
9 
9 


.54  263 
.54  297 
.54  331 
.54  365 
.54  399 


.54  433 
.54  466 
.54  500 
.54  534 
.54  567 


,54  601 
.54  635 
,54  668 
.54  702 
.54  735 


.54  769 
.54  802 
.54  836 
.54  869 
.54  903 


L.  Tan.  c.d.  L.  Cot.   L.  Cos.  d 


60 


.54  936 
.54  969 
.55  003 
.55  036 
.55  069 


55  102 
55  136 
.55  169 
.55  202 
.55  235 


,55  268 
,55  301 
,55  334 
.55  367 
.55  400 


9.55  433 


35 
35 
34 
35 
34 

35 
34 
35 
34 
35 
34 
34 
35 
34 
34 

35 
34 
34 
34 
34 

34 
34 
34 
34 
34 

34 
34 
34 
34 
34 

33 
34 
34 
33 
34 

34 
33 
34 
33 
34 

33 
34 
33 
34 
33 

33 
34 
33 
33 
33 

34 
33 
33 
33 
33 

33 
33 
33 
33 
33 


9.56  107 
9.56  146 
9.56  185 
9.56  224 
9.56  264 


9.56  303 
9.56  342 
9.56  381 
9.56  420 
9.56  459 


9.56  498 
9.56  537 
9.56  576 
9.56  615 
9.56  654 


9.56  693 
9.56  732 
9.56  771 
9.56  810 
9.56  849 


9.56  887 
9.56  926 

9.56  965 

9.57  004 
9.57  042 


9.57  081 
9.57  120 
9.57  158 
9.57  197 
9.57  236 


9.57  274 
9.57  312 
9.57  351 
9.57  389 
9.57  428 


9.57  466 
9.57  504 
9.57  543 
9.57  581 
9.57  619 


9.57  658 
9.57  696 
9.57  734 
9.57  772 
9.57  810 


9.57  849 
9.57  887 
9.57  925 

9.57  963 

9.58  001 


9.58  039 
9.58  077 
9.58  115 
9.58  153 
9  58  191 


9.58  229 
9.58  267 
9.58  304 
9.58  342 
9.58  380 


9.58  418 


39 
39 
39 
40 
39 

39 
39 
39 
39 
39 

39 
39 
39 
39 
39 

39 
39 
39 
39 
38 

39 
39 
39 
38 
39 

39 
38 
39 
38 
39 

38 
39 
38 
39 

38 

38 
39 
38 
38 
39 

38 
38 
38 
38 
39 
38 
38 
38 
38 
38 

38 
38 
38 
38 
38 
38 
37 
38 
38 
38 


L.  Cos.  I  d.  I  L.  Cot. 


0.43  893 
0.43  854 
0.43  815 
0.43  776 
0.43  736 


0.43  697 
0.43  658 
0.43  619 
0.43  580 
0.43  541 


0.43  502 
0.43  463 
0.43  424 
0  43  385 
0.43  346 


0.43  307 
0.43  268 
0.43  229 
0.43  190 
0.43  151 


0.43  113 
0.43  074 
0.43  035 
0.42  996 
0.42  958 


9.97  299 
9.97  294 
9.97  289 
9.97  285 
9.97  280 


9.97  276 
9.97  271 
9.97  266 
9.97  262 
9.97  257 


9.97  252 
9.97  248 
9.97  243 
9.97  238 
9.97  234 


9.97  229 
9.97  224 
9.97  220 
9.97  215 
9.97  210 


0.42  919 
0.42  880 
0.42  842 
0.42  803 
0.42  765 


0.42  726 
0.42  688 
0.42  649 
0.42  611 
0.42  572 


0.42  534 
0.42  496 
0.42  457 
0.42  419 
0.42  381 


9.97  206 
9.97  201 
9.97  196 
9.97  192 
9.97  187 


9.97  182 
9.97  178 
9.97  173 
9.97  168 
9.97  163 


9.97  159 
9.97  154 
9.97  149 
9.97  145 
9.97  140 


9.97  135 
9.97  130 
9.97  126 
9.97  121 
9.97  116 


0.42  342 
0.42  304 
0.42  266 
0.42  228 
0.42  190 


0.42  151 
0.42  113 
0.42  075 
0.42  037 
0.41  999 


c.d. 


0.41  961 
0.41  923 
0.41  885 
0.41  847 
0.41  809 


0.41  771 
0.41  733 
0.41  696 
0.41  65.S 
0.41  620 


0.41  582 


9.97  111 
9.97  107 
9.97  102 
9.97  097 
9.97  092 


9.97  087 
9.97  083 
9.97  078 
9.97  073 
9.97  068 


9.97  063 
9.97  059 
9.97  054 
9.97  049 
9.97  044 


9.97  039 
9.97  035 
9.97  030 
9.97  025 
9.97  020 


P.P. 


9.97  015 


I..  Tan.  I  L.  Sin. 


60 

59 

58 
57 
56 

55 
54 
53 
52 
51 
50 
49 
48 
47 
46 

45 
44 
43 
42 
41 

40 

39 
38 
37 
36 

35 
34 
33 
32 
31 

30 

29 
28 
27 
26 

25 
24 
23 
22 
21 

20 

19 
18 
17 
16 

15 
14 
13 
12 
11 

10 

9 

8 
7 
_6 

5 
4 
3 
2 
1 


9 

10 
20 
30 

to 

50 

n 
1 

2 
3 
4 

5 
6 

7 
8 
9 

10 
20 
30 
40 
50 

n 
1 

2 
3 
4 

5 

6 

7 

8 

9 

10 

20 

30 

40 

50 


40 

0.7 
1.3 
2.0 
2.7 
3.3 
4.0 
4.7 
5.3 
6.0 

6.7 
13.3 
20.0 
26.7 
33.3 

37 

0.6 
1.2 
1.8 
2.5 

3.1 

3.7 

4.3 

4.9 

5.6 

6.2 

12.3 

18.5 

24.7 

30.8 

33 

0.6 
1.1 
1.6 
2.2 

2.8 

3.3 

3.8 

4.4 

5.0 

5.5 

11.0 

16.5 

22.0 

27.5 


39 

0.6 

1.3 

2.0 

2.6 

3.2 

3.9 

4.6 

5.2 

5.8 

6.5 

13.0 

19.5 

26.0 

32.5 

35 

0.6 
1.2 
1.8 
2.3 

2.9 
3.5 
4.1 
4.7 
5.2 

5.8 
11.7 
17.5 
23.3 
29.2 

6 

0.1 
0.2 
0.2 
0.3 

0.4 
0.5 
0.6 
0.7 
0.8 

0.8 
1.7 
2.5 
3.3 
4.2 


40 

4.0 
12.0 
20.0 
28.0 
36.0 

37 


38 

0.6 
1.3 
1.9 
2.6 

3.2 

3.8 

4.4 

6.1 

6.7 

6.3 

12.7 

19.0 

25.3 

31.7 

34 

0.6 
1.1 
1.7 
2.3 

2.8 
3.4 
4.0 
4.6 
6.1 

5.7 
11.3 
17.0 
22.7 
28.3 

4 

0.1 
0.1 
0.2 
0.3 

0.3 
0.4 
O.S 
0.6 
0.6 

0.7 
1.3 
2.0 
2.7 
3.3 


39 

3.9 
11.7 
19.5 
27.3 
35.1 

39 


P.P. 


J5^ 

38 

3.8 
11.4 
19.0 
26.6 
34.2 

38 


0 

1 

3.7 

4.9 

4.8 

11.1 

14.6 

14.2 

3 
4 
5 

18.5 

24.4 

23.8 

25.9 

34.1 

33.2 

33.3 

— 

— 

110°  (290°) 


60 


(249°)  69° 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 

21°  (201°)  (338°)  158° 


L.  Sin. 


,55  433 
,55  466 
,55  499 
oo  532 
,55  564 


55  597 
55  630 
55  663 
55  695 
55  728 


55  761 
55  793 
55  826 

55  85S 
55  891 


55  923 
55  956 

55  988 

56  021 
56  053 


56  085 
56  118 
56  150 
56  182 
56  215 


56  247 
56  279 
56  311 
56  343 
56  375 


56  408 
56  440 
56  472 
,56  504 
,56  536 


56  568 
56  599 
56  631 
56  663 
56  695 


56  727 
56  759 
56  790 
56  822 
56  854 


.56  886 
,56  917 
,56  949 
,56  980 
,57  012 


57  044 
57  075 
57  107 
57  138 
57  169 


57  201 
57  232 
57  264 
57  295 
57  326 


9.57  358 


L.  Cos. 


111°  (291°: 


d. 


L.  Tan.  c.d. 


9.58  418 
9.58  455 
9.58  493 
9.58  531 
9.58  569 


9.58  606 
9.58  644 
9.58  681 
9.58  719 
9.58  757 


9.58  794 
9.58  832 
9.58  869 
9.58  907 
9.58  944 


9.58  981 

9.59  019 
9.59  056 
9.59  094 
9.59  131 


9.59  168 
9.59  205 
9.59  243 
9.59  280 
9.59  317 


9.59  354 
9.59  391 
9.59  429 
9.59  466 
9.59  503 


9.59  540 
9.59  577 
9.59  614 
9.59  651 
9.59  688 


9.59  725 
9.59  762 
9.59  799 
9.59  835 
9.59  872 


9.59  909 
9.59  946 

9.59  983 

9.60  019 
9.60  056 


9.60  093 
9.60  130 
9.60  166 
9.60  203 
9.60  240 


9.60  276 
9.60  313 
9.60  349 
9.60  386 
9.60  422 


9.60  459 
9.60  495 
9.60  532 
9.60  568 
9.60  605 


9.60  641 


L.  Cot. 


0.41  582 
0.41  545 
0.41  507 
0.41  469 
0.41  431 


0.41  394 
0.41  356 
0.41  319 
0.41  281 
0.41  243 


0.41  206 
0.41  168 
0.41  131 
0.41  093 
0.41  056 


0.41  019 
0.40  981 
0.40  944 
0.40  906 
0.40  869 


0.40  832 
0.40  795 
0.40  757 
0.40  720 
0.40  683 


0.40  646 
0.40  609 
0.40  571 
0.40  534 
0.40  497 


0.40  460 
0.40  423 
0.40  386 
0.40  349 
0.40  312 


0.40  275 
0.40  238 
0.40  201 
0.40  165 
0.40  128 


0.40  091 
0.40  054 
0.40  017 
0.39  981 
0.39  944 


0.39  907 
0.39  870 
0.39  834 
0.39  797 
0.39  760 


0.39  724 
0.39  687 
0.39  651 
0.39  614 
0.39  578 


0.39  541 
0.39  505 
0.39  468 
0.39  432 
0.39  395 


0.39  359 


L.  Cot.  c.d.  L.  Tan.  L.  Sin. 


L.  Cos. 


9.97  015 
9.97  010 
9.97  005 
9.97  001 
9.96  996 


9.96  991 
9.96  986 
.9.96  981 
9.96  976 
9.96  971 


9.96  966 
9.96  962 
9.96  957 
9.96  952 
9.96  947 


9.96  942 
9.96  937 
9.96  932 
9.96  927 
9.96  922 


9.96  917 
9.96  912 
9.96  907 
9.96  903 
9.96  898 


9.96  893 
9.96  888 
9.96  883 
9.96  878 
9.96  873 


9.96  868 
9.96  863 
9.96  858 
9.96  853 
9.96  848 


9.96  843 
9.96  838 
9.96  833 
9.96  828 
9.96  823 


9.96  818 
9.96  813 
9.96  80S 
9.96  803 
9.96  798 


9.96  793 
9.96  788 
9.96  783 
9.96  778 
9.96  772 


9.96  767 
9.96  762 
9.96  757 
9.96  752 
9.96  747 


9.96  742 
9.96  737 
9.96  732 
9.96  727 
9.96  722 


9.96  717 


60 

59 
58 
57 
56 

55 
54 
53 
52 
51 

50 

4  49 
48 
47 
46 

45 
44 
43 
42 
41 
40 
39 
38 
37 
36 

35 
34 
33 
32 
31 
30 
29 
28 
27 
26 

25 
24 


P.P. 


38 

0.6 
1.3 
1.9 
2.5 

3.2 
3.8 
4.4 
5.1 
5.7 

6.3 

12  7 

19.0 

25.3 

31.7 

33 

0.6 

1.1 

1.6 

2.2 

2.8 

3.3 

3.8 

4.4 

5.0 

5.5 

11.0 

16.5 

22.0 

27.5 

6 

0.1 
0.2 
0.3 
0.4 

0.5 
0.6 
0.7 
0.8 
0.9 

1.0 
2.0 
3.0 
4.0 
5.0 


37 

0.6 

1.2 

18 

2.5 

3.1 

3.7 

4.3 

4.9 

5.6 

6.2 

12.3 

18.5 

24.7 

30.8 

32 

0.5 

1.1 

1.6 

2.1 

2.7 
3.2 
3.7 
4.3 

4.8 

5.3 
10.7 
16.0 
21.3 
26.7 
5 

0.1 
0.2 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 

0.8 
1.7 
2.5 
3.3 
4.2 


6^ 

37 

3.1 
9.2 
15.4 
21.6 
27.8 
b3.9 

_5^ 
36 

3.6 
10.8 
18.0 
25.2 
32.4 


38 

3.8 
11.4 
19.0 
26.6 
34.2 

4^ 

38 

4.8 
14.2 
23.8 
33.2 


P.P. 


36 

0.6 
1.2 
1.8 
2.4 

3.0 

3.S 
4.2 
4.8 
5.4 

6.0 

12.0 

18.0 

24.0 

30.0 

31 

0.5 

1.0 

i.a 

2.1 
2.6 

3.1 

3.6 

4.1 

4.6 

5.2 

10.3 

15.5 

20.7 

25.8 

4 

0.1 
0.1 
0.2 
0.3 

0.3 
0.4 
0.5 
05 
0.6 
0.7 
1.3 
2.0 
2.7 
3.3 


5^ 

37 

3.7 
11.1 
18.5 
25.9 
33.3 

4^ 

37 

4.6 
13.9 
23.1 
32.4 
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(248°)  68° 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 


22°  (202°) 


(337°)  157° 


L.  Sin.   d.  L.  Tan.  c.d.  L.  Cot.  L.  Cos.  d 


9.57  358 
9.57  389 
9.57  420 
9.57  451 
9.57  482 


9.57  514 
9.57  543 
9.57  576 
9.57  607 
9.57  638 


9.57  669 
9.57  700 
9.57  731 
9.57  762 
9.57  793 


9.57  824 
9.57  855 
9.57  885 
9.57  916 
9.57  947 


9.57  978 

9.58  008 
9.58  039 
9.58  070 
9.58  101 


9. 58  131 
9.58  162 
9.58  192 
9.58  223 
9.58  253 


9.58  284 
9.58  314 
9.58  345 
9.58  375 
9.58  406 


9.58  436 
9.58  467 
9.58  497 
9.58  527 
9.58  557 


9.58  588 
9.58  618 
9.58  648 
9.58  678 
9.58  709 


9.58  739 
9.58  76S 
9.58  799 
9.58  829 
9.58  859 


9.58  889 
9.58  919 
9.58  949 

9.58  979 

9.59  009 


9.59  039 
9.59  069 
9.59  098 
9.59  128 
9.59  158 

9.59  188 
L.  Cos. 


112°  (292°) 


31 
31 
31 
31 
32 

31 
31 
31 
31 
31 

31 
31 
31 
31 
31 

31 
30 
31 
31 
31 

30 
31 
31 
31 
30 
31 
30 
31 
30 
31 

30 
31 
30 
31 
30 
31 
30 
30 
30 
31 

30 
30 
30 
31 
30 
30 
30 
30 
30 
30 

30 
30 
30 
30 
30 

30 
29 
30 
30 
30 


9.60  641 
9.60  677 
9.60  714 
9.60  750 
9.60  786 


9.60  823 
9.60  859 
9.60  895 
9.60  931 
9.60  967 


9.61  004 
9.61  040 
9.61  076 
9.61  112 
9.61  148 


9.61  184 
9.61  220 
9.61  256 
9.61  292 
9.61  328 


9.61  364 
9.61  400 
9.61  436 
9.61  472 
9.61  508 


9.61  544 
9.61  579 
9.61  615 
9.61  651 
9.61  687 


9.61  722 
9.61  758 
9.61  794 
9.61  830 
9.61  865 


9.61  901 
9.61  936 

9.61  972 

9.62  008 
9.62  043 


9.62  079 
9.62  114 
9.62  150 
9.62  185 
9.62  221 


9.62  256 
9.62  292 
9.62  327 
9.62  362 
9.62  398 


9.62  433 
9.62  468 
9.62  504 
9.62  539 
9.62  574 


9.62  609 
9.62  645 
9.62  680 
9.62  715 
9.62  750 
9.62  785 


36 
37 
36 
36 
37 

36 
36 
36 
36 
37 

36 
36 
36 
36 
36 
36 
36 
36 
36 
36 

36 
36 
36 
36 
36 
35 
30 
36 
36 
35 

36 
36 
36 
35 
36 
35 
36 
36 
35 
36 

35 
36 
35 
36 
35 
36 
35 
35 
36 
35 

35 
36 
35 
35 
35 

36 
35 
35 
35 
35 


0.39  359 
0.39  323 
0.39  286 
0.39  250 
0.39  214 


0.39  177 
0.39  141 
0.39  105 
0.39  069 
0.39  033 


0.38  906 
0.38  960 
0.38  924 
0.38  888 
0.38  852 


0.38  810 
0.38  780 
0.38  744 
0.38  708 
0.38  672 


0.38  636 
0.38  600 
0.38  564 
0.38  628 
0.38  492 


9.96  717 
9.96  711 
9.96  706 
9.96  701 
9.96  696 


9.96  691 
9.96  686 
9.96  681 
9.96  676 
9.96  670 


9.96  665 
9.96  660 
9.96  655 
9.96  650 
9.96  645 


9.96  640 
9.96  634 
9.96  629 
9.96  624 
9.96  619 


0.38  456 
0.38  421 
0.38  385 
0.38  349 
0.38  313 


0.38  278 
0.38  242 
0.38  206 
0.38  170 
0.38  135 


0.38  099 
0.38  064 
0.38  028 
0.37  992 
0.37  957 


0.37  921 
0.37  886 
0.37  850 
0.37  815 
0.37  779 


0.37  744 
0.37  708 
0.37  673 
0.37  638 
0.37  602 


0.37  567 
0.37  532 
0.37  496 
0.37  461 
0.37  426 


0.37  391 
0.37  355 
0.37  320 
0.37  285 
0.37  250 

0.37  215 


L.  Cot,  c.d.  L.  Tan.  1  L.  Sin 


9.96  614 
9.96  608 
9.90  603 
9.96  598 
9.96  593 


9.96  588 
9.96  582 
9.96  577 
9.96  572 
9.96  567 


9.96  562 
9.96  556 
9.96  551 
9.96  M6 
9.96  541 


9.96  535 
9.96  530 
9.96  525 
9.96  520 
9.90  514 


9.96  509 
9.96  504 
9.96  498 
9.96  493 
9.96  488 


9.96  483 
9.96  477 
9.96  472 
9.96  467 
9.96  461 


9.96  456 
9.96  451 
9.96  445 
9.96  440 
9.96  435 


9.96  429 
9.96  424 
9.96  419 
9.96  413 
9.96  408 
9.96  403 


60 

59 
58 
57 
56 
55 
54 
53 
52 
51 

50 

49 
48 
47 
46 
45 
44 
43 
42 
41 

40 

39 
38 
37 
36 

3 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 
24 
23 
22 
21 

20 

19 

18 

17 

16 

15 

14 

13 

12 

U 

10 

9 

8 

7 

_6 

5 
4 
3 
2 

0 


P.  P. 


37 

0.6 

1.2 

1.8 

2.5 

3.1 

3.7 

4.3 

4.9 

5.6 

6.2 

12.3 

18.5 

24.7 

30.8 

32 

0.5 

1.1 

1.6 

2.1 

2.7 

3.2 

3.7 

4.3 

4.8 

5.3 

10.7 

16.0 

21.3 

26.7 

29 

0.5 

].0 

1.4 

1.9 

2.4 

2.9 

3.4 

3.9 

4.4 

4.8 

9.7 

14.5 

19.3 

24.2 


36 

0.6 

1.2 

1.8 

2.4 

3.0 

3.6 

4.2 

4.8 

5.4 

6.0 

12.0 

18.0 

24.0 

30.0 

31 

0.5 

1.0 

1.6 

2.1 

2.6 

3.1 

3.6 

4.1 

4.6 

5.2 

10.3 

15.5 

20.7 

25.8 

6 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

2.0 

3.0 

4.0 

5.0 


36 

0.6 

1.2 

1.8 

2.3 

2.9 

3.5 

4.1 

4.7 

5.2 

5.8 

11.7 

17.5 

23.3 

29.2 

30 

0.5 

1.0 

1.5 

2.0 

2.5 

3.0 

3.3 

4.0 

4.5 

5.0 

10.0 

15.0 

20.0 

25.0 

6 

0.1 

0.2 

0.2 

o.a 

0.4 
0.5 
0.6 
0.7 
0.8 
0.8 
1.7 
2.5 
3.3 
4.2 


36 

3.0 
9.0 
15.0 
21.0 
27.0 
33.0 


6^ 

87 

3.7 
11.1 

18.5 
25.9 
33.3 


36 

2.9 
8.8 
14.6 
20.4 
26.2 
32.1 

5^ 
36 

3.6 
10.8 
18.0 
25.2 
32.4 


5^ 

35 

3.5 
10.5 
17.5 
24.5 
315 


P.P. 
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(247°)  67 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 

23°  (203°)  (336°)  156° 


L.  Sin.  d.  L.  Tan.  c.d.  L.  Cot.  L.  Cos.  d 


.59  188 
.59  21S 
.59  247 
.59  277 
.59  307 


.59  336 
.59  366 
.59  396 
.59  425 
.59  455 


.59  484 
.59  514 
.59  543 
.59  573 
.59  602 


.59  632 
.59  661 
.59  690 
.59  720 
.59749 


.59  778 
.59  808 
.59  837 
.59  866 
.59  895 


,59  924 
,59  954 
,59  983 
60  012 
60  041 


,60  070 
,60  099 
,60  128 
,60  157 
,60  186 


60  215 
60  244 
60  273 
60  302 
60  331 


60  359 
60  388 
60  417 
,60  446 
.60  474 


.60  503 
.60  532 
60  561 
.60  589 
60  618 


60  646 
.60  675 
60  704 
.60  732 
.60  761 


56  V  9.60  789 
).60  818 
).60  846 
).60  875 
).60  903 


9.60  931 


,  L.  Co3. 


113°  (293°) 


30 
29 
30 
30 
29 

30 
30 
29 
30 
29 

30 
29 
30 
29 
30 

29 
29 
39 
29 
29 

30 
29 
29 
29 
29 

30 
29 
29 
29 
29 

29 
29 
29 
29 
29 

29 
29 
29 
29 
28 

29 
29 
29 
28 
29 
29 
29 
28 
39 
28 

29 
29 

28 
29 
28 

29 

28 
29 
28 
28 


9.62  785 
9.62  820) 
9.62  855 
9.62  890 
9.62  926 


9.62  961 

9.62  996 

9.63  031 
9.63  066 
9.63  101 


9.63  135 
9.63  170 
9.63  205 
9.63  240 
9.63  275 


9.63  310 
9.63  345 
9.63  379 
9.63  414 
9.63  449 


9.63  484 
9.63  519 
9.63  553 
9.63  588 
9.63  623 


9.63  657 
9.63  692 
9.63  726 
9.63  761 
9.63  796 


9.63  830 
9.63  865 
9.63  899 
9.63  934 
9.63  968 


9.64  003 
9.64  037 
9.64  072 
9.64  106 
9.64  140 


9.64  175 
9.64  209 
9.64  243 
9.64  278 
9.64  312 


9.64  346 
9.64  381 
9.64  415 
9.64  449 
9.64  483 


9.64  517 
9.64  552 
9.64  586 
9.64  620 
9.64  654 


9.64  688 
9.64  722 
9.64  756 
9.64  790 
9.64  824 


9.64  858 


L.  Cot,  c.d.  L.  Tan 


0.37  215 
0.37  180 
0.37  145 
0.37  110 
0.37  074 


0.37  039 
0.37  004 
0.36  969 
0.36  934 
0.36  899 


0.36  86 
0.36  830 
0.36  795 
0.36  760 
0.36  725 


0.36  690 
0.36  655 
0.36  621 
0.36  586 
0.36  551 


0.36  516 
0.36  481 
0.36  447 
0.36  412 
0.36  377 


0.36  343 
0.36  308 
0.36  274 
0.36  239 
0.36  204 


0.36  170 
0.36  135 
0.36  101 
0.36  066 
0.36  032 


0.35  997 
0.35  963 
0.35  928 
0.35  894 
0.35  860 


0.35  825 
0.35  791 
0.35  757 
0.35  722 
0.35  688 


9.96  403 
9.96  397 
9.96  392 
9.96  387 
9.96  381 


9.P6  376 
9.96  370 
9.96  365 
9.96  360 
9.96  354 


9.96  349 
9.96  343 
9.96  338 
9.96  333 
9.96  327 


9.96  322 
9.96  316 
9.96  311 
9.96  305 
9.96  300 


9.9f.  294 
9.96  289 
9.96  284 
9.96  278 
9.96  273 


9.96  267 
9.96  262 
9.96  256 
9.96  251 
9.96  245 


9.96  240 
9.96  234 
9.96  229 
9.96  223 
9.96  218 


9.96  212 
9.96  207 
9.96  201 
9.96  196 
9.96  190 


0.35  654 
0.35  619 
0.35  585 
0.35  551 
0.35  517 


0.35  483 
0.35  448 
0.35  414 
0.35  380 
0.35  346 


0.35  312 
0.35  278 
0.35  244 
0.35  210 
0.35  176 


0.35  142 


9.96  185 
9.96  179 
9.96  174 
9.96  168 
9.96  162 


9.96  157 
9.96  151 
9.96  146 
9.96  140 
9.96  135 


9.96  129 
9.96  123 
9.96  118 
9.96  112 
9.96  107 


9.96  101 
9.96  09S 
9.96  090 
9.96  084 
9.96  079 


9.96  073 


L.  Sin. 


60 

59 
58 
57 
56 

55 
54 
53 
52 
51 

50 

49 
48 
17 
46 

45 
44 
43 
42 
41 

40 

39 
3S 
37 
36 

35 
34 
33 
32 
31 

30 

29 

28 
27 
26 

25 
24 
23 
22 

21 

20 

19 
18 
17 
16 

15 
14 
13 
12 
11 

10 

9 

8 

7 

_6 

5 
4 
3 
2 
_1 
0 


P.P. 


36 

0.6 

1.2 

1.8 

2.4 

3.0 

3.6 

4.2 

4.8 

5.4 

6.0 

12.0 

18.0 

24.0 

30.0 

30 

0.5 

1.0 

1.5 

2.0 

2.5 

3.0 

3.5' 

4.0 

4.5 

5.0 

10.0 

15.0 

20.0 

25.0 


35 

0.6 

1.2 

1.8 

2.3 

2.9 

3.5 

4.1 

4.7 

5.2 

5.8 

11.7 

17.5 

23.3 

29.2 

29 

0.5 

1.0 

1.4 

1.9 

2.4 

2.9 

3.4 

3.9 

4.4 

4.8 

9.7 

14.5 

19.3 

24.2 


34 

0.6 

1.) 

1.7 

2.3 

2.8 

3.4 

4.0 

4.5 

5.1 

5.7 

11.3 

17.0 

22.7 

28.3 

28 

0.5 

0.9 

1.4 

1.9 

2.3 

2.8 

3.3 

3.7 

4.2 

4.7 

9.3 

14.0 

18.7 

23.3 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

20 

30 

40 

50 


6 

O.I 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 
1.0 
2.0 
3.0 
4.0 
5.0 


5 

0.1 
0.2 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.8 
1.7 
2.5 
3.3 
4.2 


6_ 
36 

3.0 
9.0 
15.0 
21.0 
27.0 
33.0 


35 

2.9 

8.8 
14.6 
20.4 
26.2 
32.1 


34 

2.8 
8.5 
14.2 
19.8 
25.5 
31.2 


35 

3.5 
10.5 
17.5 
24.5 
31.5 


_5 

34 

3.4 
10.2 
17.0 
23.8 
30.6 


P.P. 


(246°)  66** 
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LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 


24°  (204°) 


(335°)  155° 


L.  Sin. 


9.60 
9.60 
9.60 
9.61 
9.61 


9.61 
9.61 
0.61 
9.61 
9.61 


9.61 
9.61 
9.61 
9.61 
9.61 


9.61 
9.61 
9.61 
9.61 
9.61 


9.61 
9.61 
9.61 
9.61 
9.61 


9.61 
9.61 
9.61 
9.61 
9.61 


9.61 
9.61 
9.61 
9.61 
9.61 


9.61 
9.61 
9.61 
9.61 
9.62 


9.62 
9.62 
9.62 
9.62 
9.62 


9.62 
9.62 
9.62 
9.62 
9.62 


9.62 
9.62 
9.62 
9.62 
9.62 


9.62 
9.62 
9.62 
9.62 
9.62 

9.62 


931 
960 
988 
016 
045 

073 
101 
129 
158 
186 

214 
242 
270 
298 
32b 
354 
382 
411 
438 
466 
494 
522 
550 
578 
606 

634 
662 
689 
717 
745 
773 
800 
828 
856 
883 

911 
939 
966 
994 
021 

049 
076 
104 
131 
159 

186 
214 
241 
268 
296 
323 
3o0 
377 
403 
432 

459 
486 
513 
541 
568 
595 


L.  Cos. 


114°  (294°) 


L.  Tan. 


c.d. 


9.64  858 
9.64  892 
9.64  926 
9.64  960 
9.64  994 


9.65  028 
9.65  062 
9.65  096 
9.65  130 
9.65  164 


9.65  197 
9.65  231 
9.65  265 
9.65  299 
9.65  333 


9.65  366 
9.65  400 
9.65  434 
9.65  467 
9.65  501 


9.65  535 
9.65  568 
9.65  602 
9.65  636 
9.65  669 


9.65  703 
9.65  736 
9.65  770 
9.65  803 
9.65  837 


9.65  870 
9.65  904 
9.65  937 

9.65  971 

9.66  004 


9.66  038 
9.66  071 
9.66  104 
9.66  138 
9.66  171 


9.66  204 
9.66  238 
9.66  271 
9.66  304 
9.66  337 


9.66  371 
9.66  404 
9.66  437 
9.66  470 
9.66  503 


9.66  53 
9.66  570 
9.66  603 
9.66  636 
9.66  669 


9.66  702 
9.66  735 
9.66  768 
9.66  801 
9.66  834 

9.66  867 


L.  Cot.  c.d 


L.  Cot. 


0.35  142 
0.35  108 
0.35  074 
0.35  040 
0.35  006 


0.34  972 
0.34  938 
0.34  904 
0.34  870 
0.34  836 


0.34  803 
0.34  769 
0.34  735 
0.34  701 
0.34  667 


0.34  634 
0.34  600 
0.34  566 
0.34  533 
0.34  499 


0.34  465 
0.34  432 
0.34  398 
0.34  364 
0.34  331 


0.34  297 
0.34  264 
0.34  230 
0.34  197 
0.34  163 


0.34  130 
0.34  096 
0.34  063 
0.34  029 
0.33  996 


0.33  962 
0.33  929 
0.33  896 
0.33  862 
0.33  829 


0.33  796 
0.33  762 
0.33  729 
0.33  696 
0.33  663 


0.33  629 
0.33  596 
0.33  563 
0.33  530 
0.33  497 


0.33  463 
0.33  430 
0.33  39 
0.33  364 
0.33  331 


0.33  298 
0.33  265 
0.33  232 
0.33  199 
0.33  166 

0.33  133 
L.  Tan. 


64 


L.  Cos. 


9.96  073 
9.96  067 
9.96  062 
9.96  056 
9.96  050 


9.96  045 
9.96  039 
9.96  034 
9.96  028 
9.96  022 


9.96  017 
9.96  011 
9.96  005 
9.96  000 
9.95  994 


9.95  988 
9.95  982 
9.95  977 
9.95  971 
9.95  965 


9.95  960 
9.95  954 
9.95  948 
9.95  942 
9.95  937 


9.95  931 
9.95  925 
9.95  920 
9.95  914 
9.95  908 


9.95  902 
9.95  897 
9.95  891 
9.95  885 
9.95  879 


9.95  873 
9.95  868 
9.95  862 
9.95  856 
9.95  850 


9.95  844 
9.95  839 
9.95  833 
9.95  827 
9.95  821 


9.95  815 
9.95  810 
9.95  804 
9.95  798 
9.95  792 


9.95  786 
9.95  780 
9.95  775 
9.95  769 
9.95  763 


9.95  757 
9.95  751 
9.95  745 
9.95  739 
9.95  733 

9.95  728 
L.  Sin. 


60 

59 
58 
57 
56 

55 
54 
53 
52 
51 

50 

49 

48 
47 
46 

45 
44 
43 
42 
41 

40 

39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 

20 

19 
18 
17 
16 

15 
14 
13 
12 

n 

10 

9 

8 

7 

_6 

5 
4 
3 
2 


P.P. 


10 
20 
30 
40 
50 


34 

0.6 
1.1 
1.7 
2.3 

2.8 

3.4 

4.0 

4.5 

5.1 

5.7 

11.3 

17.0 

22.7 

28.3 

29 


33 

0.6 

1.1 

1.'5 

2.2 

2.8 

3.3 

3.& 

4.4 

6.0 

5.5 

11.0 

16.5 

22.0 

27.5 


0.5 
1.0 
1.4 
1.9 
2.4 
2.9 
3.4 
3.9 
4.4 

4.8 

9.7 

14.5 

19.3 

24.2 


28 

0.5 
0.9 
1.4 
1.9 

2.3 
2.8 
3.3 
3.7 
4.2 

4.7 

9.3 

14.0 

18.7 

23.3 


27 

0.4 
0.^ 
1.4 
1.8 

2.2 
2.7 
3.2 
3.& 
4.0 

4.5 

9.0 

13.5. 

18.0 

22.5^ 


10 
20 
30 
40 
50 


6 

0.1 
0.2 
0.3 
0.4 

0.5 
0.6 
0.7 
0.8 
0.9 

1.0 
2.0 
3.0 
4.0 
5.0 


5 

0.1 
0.2 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
O.S 
0.8 
1.7 
2.5 
3.3 
4.2 


6^ 
34 

2.S 

8.5 
14.2 
19.8 
25.5 
31.2 


6^ 
33 

2.8 
8.2 
13.8 
19.2 
24.8 
30.2 


5^ 
34 

3.4 
10.2" 
17.0 
23.5. 

3a& 


P.P. 


(245°)  65° 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 

25°  (205°)  (334°)  154°  1 


L.  Sin.   d 


9.62  595 
9.62  622 
9.62  649 
9.62  676 
9.62  703 


9.62  730 
9.62  757 
9.62  784 
9.62  811 
9.62  83S 


9.62  863 
9.62  892 
9.62  918 
9.62  945 
9.62  972 


9.62  999 

9.63  026 
9.63  052 
9.63  079 
9.63  106 


9.63  133 
9.63  159 
9.63  186 
9.63  213 
9.63  239 


9.63  266 
9.63  292 
9  63  319 
9.63  345 
9.63  372 


9.63  398 
9.63  425 
9.63  451 
9.63  478 
9.63  504 


9.63  531 
9.63  557 
9.63  583 
9.63  610 
9.63  &36 


9.63  662 
9.63  689 
9.63  715 
9.63  741 
9.53  767 

'9.63  794 
9.63  820 
9.63  846 
9.63  872 
9.63  898 


9.63  924 
9.63  950 

9.63  976 

9.64  002 
9.64  028 


9.64  054 
9.64  080 
9.64  106 
9.64  132 
9.64  158 


9.64  184 


L.  Tan.  c.d 


9.66  867 
9.66  900 
9.66  933 
9.66  966 
9.66  999 


9.67  032 
9.67  065 
9.67  098 
9.67  131 
9.67  163 


9.67  196 
9.67  229 
9.67  262 
9.67  295 
9.67  327 


9.67  360 
9.67  393 
9.67  426 
9.67  458 
9.67  491 


9.67  524 
9.67  556 
9.67  589 
9.67  622 
9.67  654 


9.67  68 
9.67  719 
9.67  752 
9.67  785 
9.67  817 


9.67  850 
9.67  882 
9.67  915 
9.67  947 
9.67  980 


9.68  012 
9.68  0-14 
9.68  077 
9.68  109 
9.68  142 


9.68  174 
9.68  206 
9.68  239 
9.68  271 
9.68  303 


9.68  336 
9.68  368 
9.68  400 
9.68  432 
9.68  465 


9.68  497 
9.68  529 
9.68  561 
9.68  593 
9.68  626 


9.68  658 
9.68  690 
9.68  722 
9.68  754 
9.68  786 


9.68  818 


L.  Cos.  I  d.  I  L.  Cot,  led.  L.  Tan.  |  L.  Sin,  d. 


L.  Cot. 


0.33  133 
0.33  100 
0.33  067 
0.33  034 
0.33  001 


0.32  968 
0.32  935 
0.32  902 
0.32  869 
0.32  837 


0.32  804 
0.32  771 
0.32  738 
0.32  705 
0.32  673 


0.32  640 
0.32  607 
0.32  574 
0.32  542 
0.32  50& 


Cos.  d. 


0.32  476 
0.32  444 
0.32  411 
0.32  378 
0.32  346 


0.32  313 
0.32  281 
0.32  248 
0.32  215 
0.32  183 


0.32  150 
0.32  118 
0.32  085 
0.32  053 
0.32  020 


0.31  988 
0.31  956 
0.31  923 
0.31  891 
0.31  858 


0.31  826 
0.31  794 
0.31  761 
0.31  729 
0.31  697 


0.31  664 
0.31  632 
0.31  600 
0.31  568 
0.31  535 


0.31  503 
0.31  471 
0.31  439 
0.31  407 
0.31  374 


9.95  728 
9.95  722 
9.95  716 
9.95  710 
9.95  704 


9.95  698 
9.95  692 
9.95  686 
9.95  680 
9.95  674 


9.95  668 
9.95  663 
9.95  657 
9.95  051 
9.95  645 


0.31  342 
0.31  310 
0.31  278 
0.31  246 
0.31  214 


0.31  182 


9.95  639 
9.95  633 
9.95  627 
9.95  621 
9.95  615 


9.95  609 
9.95  603 
9.95  597 
9.95  591 
9.95  585 


9.95  579 
9.95  573 
9.95  567 
9.95  561 
9.95  555 


9.95  549 
9.95  543 
9.95  537 
9.95  531 
9.95  523 


9.95  519 
9.95  513 
9.95  507 
9.95  500 
9.95  494 


9.95  488 
9.95  482 
9.95  476 
9.95  470 
9.95  464 


9.95 
9.95 
9  95 
9.95 
9.95 


9.95 
9.95 
9.95 
9.95 
9.95 


9.95 
9.95 
9.95 
9.95 
9.95 


9.95 


458 
452 
446 
440 
434 

427 
421 
416 
409 
403 

397 
391 
384 
378 
372 
366 


P.P. 


10 
20 
30 
40 
50 
It 

1 

2 
3 
4 
5 
f 
7 
8 
9 

10' 
20 
30 
40 
50 


33 

0.6 
1.1 
1.6 
2.2 

2.8 

3.3 

3.8 

4.4 

5.0 

5.5 

11.0 

16.5 

22.0 

27.5 

27 

0.4 
0.9 
1.4 
1.8 

2.2 
2.7 
3.2 
3.6 
4.0 

4.5 

9.0 

13.5 

18.0 

22.5 


32 

0.6 
1.1 
1.6 
2.1 

2.7 
3.2 
3.7 
4.3 

4.8 

5.3 
10.7 
16.0 
21.3 
26.7 

26 

0.4 
0.9 
1.3 
1.7 

2.2 
2.6 
3.0 
3.5 
3.9 

4.3 

8.7 

13.0 

17.3 

21.7 


7 

0.1 
0.2 
0.4 
0.5 

0.6 
0.7 
0.8 
0.9 
1.0 
1.2 
2.3 
3.5 
4.7 
5.8 


6 

0.1 
0.2 
0.3 
0.4 

0.5 
0.6 
0.7 
0.8 
0.9 

1.0 
2.0 
3.0 
4.0 
5.0 


6 

0.1 
0.2 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 

0.8 
1.7 
2.5 
3.3 
4.2 


1_ 
32 

2.3 
6.9 
11.4 
16.0 
20.6 
25.1 
29.7 


32 

2.7 
8.0 
13.3 
18.7 
24.0 
29.3 


33 

3.3 

9.9 

16.5 

23.1 

29.7 


P.P. 


116«  (295"; 


65 


(244°)  64° 


LOGARITHMS  OF  THE  FUNCTIONS  tCoirtinued) 


26°  (206°) 


(333°)  153= 


L.  Sin. 


.64  184 
.64  210 
.64  236 
.64  262 
.64  288 


.64  313 
.64  339 
.64  365 
.64  391 
.64  417 


.64  442 
.64  468 
.64  494 
,64  519 
,64  515 


.64  571 
.64  596 
.64  622 
.64  647 
.64  673 


,64  698 
.64  724 
,64  749 
,64  775 
,64  800 


.64  826 
.64  851 
,64  877 
,64  902 
.64  927 


,64  953 
.64  978 
.65  003 
.65  029 
.65  054 


,65  079 
,65  104 
,65  130 
,65  155 
,65  180 


65  205 
,65  230 
,65  255 
,65  281 
,65  306 


65  331 
,65  356 
65  381 
,65  406 
65  431 


,65  456 
,65  4S1 
.65  506 
.65  531 
.65  556 


1.65  580 
.65  605 
.65  630 
.65  655 
.65  680 


9 
9 
9 
9 
9_ 
9.65  705 


L.  Tan. 


26 
26 
26 
26 
25 

26 
26 
26 
26 
25 

26 
26 
25 
26 
26 
25 
26 
25 
26 
25 

26 
25 
26 
25 
26 
25 
26 
25 
25 
26 
25 
25 
26 
25 
25 

25 
26 
25 
25 
25 

25 
25 
26 
25 
25 


25 
25 
25 

25 
25 
25 
25 
24 

25 
25 
25 
25 
25 


L.  Cos. 


116°  (296°) 


9.6S818 
9.68  850 
9.68  882 
9.6S914 
9.68  946 


9.68  978 

9.69  010 
9.69  042 
9.69  074 
9.69  106 


9.69  138 
9.69  170 
9.69  202 
9.69  234 
9.69  266 


9.69  298 
9.69  329 
9.69  361 
9.69  393 
9.69  425 


9.69  457 
9.69  488 
9.69  520 
9.69  552 
9.69  584 


c.d. 


9.69  615 
9.69  647 
9.69  679 
9.69  710 
9.69  742 


9,69  774 
9.69  805 
9.69  837 
9.69  868 
9.69  900 


9.69  932 
9.69  963 

9.69  995 

9.70  026 
9.70  058 


9.70  089 
9.70  121 
9.70  152 
9.70  184 
9.70  216 


d. 


9.70  24 
9.70  278 
9.70  309 
9.70  341 
9.70  372 


9.70  404 
9.70  435 
9.70  466 
9.70  498 
9.70  529 


L.  Cot 


L.  Cos. 


9.70  660 
9.70  592 
9.70  623 
9.70  654 
9.70  685 


9.70  717 


32 
32 
32 
32 
32 
32 
32 
32 
32 
32 

32 
32 
32 
32 
32 

31 
32 
32 
32 
32 

31 
32 
32 
32 
31 
32 
32 
31 
32 
32 

31 
32 
31 
32 
32 

31 
32 
31 
32 
31 
32 
31 
32 
31 
32 

31 
31 
32 
31 
32 

31 
31 
32 
31 
31 

32 
31 
31 
31 
32 


0.31  182 
0.31  150 
0.31  118 
0.31  086 
0.31  054 


0.31  022 
0.30  990 
0.30  958 
0.30  926 
0.30  894 


0.30  862 
0.30  830 
0.30  798 
0.30  766 
0.30  734 


0.30  702 
0.30  671 
0.30  639 
0.30  607 
0.30  575 


0.30  543 
0.30  512 
0.30  480 
0.30  448 
0.30  416 


0.30  385 
0.30  353 
0.30  321 
0.30  290 
0.30  258 


9.95  366 
9.95  360 
9.95  354 
9.95  348 
9.95  341 


9.95  335 
9.95  329 
9.95  323 
9.95  317 
9.95  310 


0.95  304 
9.95  298 
9.95  292 
9.95  286 
9.95  279 


9.95  273 
9.95  267 
9.95  261 
9.95  254 
9.95  248 


9.95  242 
9.95  236 
9.95  229 
9.95  223 
9.95  217 


0.30  226 
0.30  195 
0.30  163 
0.30  132 
0.30  100 


0.30  068 
0.30  037 
0.30  005 
0.29  974 
0.29  942 


0.29  911 
0.29  879 
0.29  848 
0.29  816 
0.29  785 


0.29  753 
0.29  722 
0.29  691 
0.29  659 
0.29  628 


0.29  596 
0.29  566 
0.29  534 
0.29  502 
0.29  471 


9.95  211 
9.95  204 
9.95  198 
9.95  192 
9.95  185 


9.95  179 
9.95  173 
9.95  167 
9.95  160 
9.95  154 


9.95  148 
9.95  141 
9.95  135 
9.95  129 
9.95  122 


9.95  116 
9.95  110 
9.95  103 
9.95  097 
9.95  090 


9.95  084 
9.95  078 
9.95  071 
9.95  065 
9.95  059 


0.29  440 
0.29  408 
0.29  377 
0.29  346 
0.29  315 


0.29  283 


L.  Cot.  c.d.  L.  Tan 


66 


9.95  052 
9.95  046 
9.95  039 
9.95  033 
9.95  027 


9.95  020 
9.95  014 
9.95  007 
9.95  001 
9.94  995 


9.94  988 


P.P. 


L.  Sin.  d. 


60 

59 
58 
57 
56 
55 
54 
53 
52 
51 

50 

49 
48 
47 
i6 

45 
44 
43 
42 
41 

40 

39 
38 
37 
36 

35 
34 
33 
32 
31 

30 

29 
28 
2 
26 

25 
2* 
23 
22 
1 

20 

19 

18 
17 
16 

15 
14 
13 
12 
11 

10 

9 

8 


1 
2 
3 

4 

5 
6 
7 
8 
9 

10 
20 
30 
40 
50 


32 

0.6 
1.1 
1.6 
2.1 

2.7 
3.2 
3.7 

4.3 

4.8 

5.3 
10.7 
16.0 
21.3 
26.7 


31 

0.5 
1.0 
1.6 
2.1 

2.6 
3.1 
36 
4.1 
4.6 

5.2 
10.3 
15.5 
20.7 
25.8 


26 

0.4 
0.9 
1.3 
1.7 

2.2 
2.6 
3.0 
3.5 
8.9 

4.3 

8.7 
13.0 
17.3 
21.7 


25 

0.4 
0.8 
1.2 
1.7 

2.1 
2.5 
2.9 
3.3 
8.8 

4.2 

8.3 

12.5 

16.7 

20.8 


2A 

0.A 
0.8 
1.2 
1.6 

2.0 

2.4 

2.8 

3.2 

3.6 

4.0 

8.0 

12.0 

16.0 

20.0 


7 
0.1 
0.2 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 
1.0 
1.2 
2.3 
3.5 
4.7 
5.8 


6 

0.1 
0.2 
0.3 
0.4 

0.5 
0.6 
0.7 
0.8 
0.9 

1.0 
2.0 
3.0 
4.0 
5.0 


7_ 
32 

2.3 
6.9 
11.4 
16.0 
20.6 
25.1 
29.7 


7^ 
81 

2.2 
6.6 
11.1 
15.5 
19.9 
24.4 
28.8 


6^ 
32 

2.7 

8.0 
13.3 

18.7 
24.0 
29.3 


P.P. 


(243°)  63° 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 

27°  (207^)  (332°)  152° 


L.  Sin.   d.  L.  Tan.  c.d.  L.  Cot.  L.  Cos.  d. 


65  705 
65  729 
65  754 
65  779 
65  S04 


65  828 
65  853 
65  878 
65  902 
65  927 


65  952 

65  976 

66  001 
66  025 
66  050 


66  075 
66  099 
66  124 
66  148 
66  173 


66  197 
66  221 
66  246 
66  270 
66  295 


06  319 
66  343 
66  368 
66  392 
66  416 


66  441 
66  465 
66  489 
66  513 
60  537 


66  562 
66  586 
66  610 
66  634 

66  658 


66  682 
66  706 
66  731 
66  755 
66  779 


66  803 
66  827 
66  851 
66  873 
66  899 


66  922 
66  946 
.66  970 

66  994 

67  018 


67  042 
67  066 
67  090 
67  113 
67  137 


9.67  161 
L.  Cos. 
117°  (2  7°) 


9.70  717 
9.70  748 
9.70  779 
9.70  810 
9.70  841 


9.70  873 
0.70  904 
9.70  935 
9.70  966 
9.70  997 


9.71  028 
9.71  059 
9.71  090 
9.71  121 
9.71  153 


9.71  184 
9.71  215 
9.71  246 
9.71  277 
9.71  308 


9.71  339 
9.71  370 
9.71  401 
9.71  431 
9.71  462 


9.71  493 
9.71  524 
9.71  555 
9.71  586 
9.71  617 


9.71  648 
9.71  679 
9.71  709 
9.71  740 
9.71  771 


9.71  802 
9.71  833 
9.71  863 
9.71  894 
9.71  925 


9.71  955 

9.71  986 

9.72  017 
9.72  048 
9.72  078 


9.72  109 
9.72  140 
9  72  170 
9.72  201 
9.72  231 


9.72  262 
9.72  293 
9.72  323 
9.72  354 
9.72  384 


9.72  415 
9.72  445 
9.72  476 
9.72  506 
9.72  537 

9.72  567 


L.  Cot.  c.d, 


0.29  283 
0.29  252 
0.29  221 
0.29  190 
0.29  159 


0.29  127 
0.29  096 
0.29  065 
0.29  034 
0.29  003 


0.28  972 
0.28  941 
0.28  910 
0.28  879 
0.28  847 


0.28  816 
0.28  785 
0.28  754 
0.28  723 
0.28  692 

0.28  661 
0.28  630 
0.28  599 
0.28  569 
0.28  538 


0.28  507 
0.28  476 
0.28  445 
0.28  414 
0.28  383 


0.28  352 
0.28  321 
0.28  291 
0.28  260 
0.28  229 


0.28  198 
0.28  167 
0.28  137 
0.28  106 
0.28  075 


0.28  045 
0.28  014 
0.27  983 
0.27  952 
0.27  922 


0.27  891 
0.27  860 
0.27  830 
0.27  799 
0.27  769 


0.27  738 
0.27  707 
0.27  677 
0.27  6-46 
0.27  616 


0.27  585 
0  27  555 
0.27  524 
0.27  494 
0.27  463 

0.27  433 


9.94  988 
9.94  982 
9.94  976 
9.94  969 
9.94  962 


9.94  956 
9.94  949 
9.94  943 
9.94  936 
9.94  930 


9.94  923 
9.94  917 
9.94  911 
9.94  904 
9.94  898 


9.94  891 
9.94  885 
9.94  878 
9.94  871 
9.94  865 


9.94  858 
9.94  352 
9.94  845 
9.94  839 
9.94  832 


9.94  820 
9.94  819 
9.94  813 
9.94  806 
9.94  799 


9.94  793 
9.94  786 
9.94  789 
9.94  773 
9.94  767 


9.94  760 
9.94  753 
9.94  747 
9.94  740 
9.94  734 


9.94  727 
9.94  720 
9.94  714 
9.94  707 
9.94  700 


9.94  694 
9.94  687 
9.94  680 
9.94  674 
9.94  667 


9.94  660 
9.94  654 
9.94  647 
9.94  640 
9.94  634 


9.94  627 
9.94  620 
9.94  614 
9.94  6(J7 
9.94-  600 
9.94  593 


I- 

L^Trn.  I  L.  Sin. 


60 

59 
58 
57 
56 

55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 

40 

39 
38 
37 
36 

35 
34 
33 
32 
31 
30 
29 
28 
27 
26 

25 
24 
23 
22 
21 
20 
19 
18 
17 
16 

15 
14 
13 
12 
11 

10 

9 

8 
7 
6 

5 
4 
3 
2 
1 
0 


P.P. 


32 

0.5 
1.1 
1.6 
2.1 

2.7 
3.2 
3.7 
4.3 

4.8 

5.3 

10.7 
16.0 
21.3 
26.7 

25 

0.4 
0.8 
1.2 
1.7 
2.1 
2.5 
2.9 
3.3 
3.8 

4.2 

8.3 

12.5 

16.7 

20.8 


31 

0.5 
1.0 
1.6 
2.1 

2.6 
3.1 
3.6 
4.1 
4.6 

5.2 
10.3 
15.5 
20.7 
25.8 

24 

0.4 
0.8 
1.2 
1.6 

2.0 
2.4 
2.8 
3.2 
3.6 

4.0 

8.0 

12.0 

16.0 

20.0 


30 

0.5 
l.G 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 

5.0 
10.0 
15.0 
20.0 
25.0 

23 

0.4 
0.8 
1.2 
l.t 
1.9 
2.3 
2.7 
3.1 
3.4 

3.8 

7.7 

11.5 

15.3 

19.2 


10 
20 
30 
40 
501 


7 
0.1 
0.2 
0.4 
O.S 

0.6 
0.7 
0.8 
0.9 
1.0 

1.2 
2.3 
3.5 
4.7 
5.8 


6 

0.1 
0.2 
0.3 
0.4 

0.5 
0.6 
0.7 
0.8 
0.9 

1.0 
2.0 
3.0 
4.0 
5.0 


7^ 
30 

2.1 

6.4 
10.7 
15.0 
19.3 
23.6 
27.9 


6^ 

31 

2.6 
7.8 
12.9 
18.1 
23.2 
28.4 


30 

2.5 
7.5 
12.5 
17.5 
22.5 
27.6 


P.P. 


67 


(242°)  69° 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 

28°  (208°)  (331°)  151*» 


60 

51 
62 
53 
54 


55 
56 
57 
58 
59 
60 


L.  Sin. 


.67  161 
.67  183 
.67  208 
.67  232 
.67  256 


.67  280 
.67  303 
i.67  327 
.67  350 
1.67  374 


67  398 
.•67421 
67  443 
.67  468 

67  432 


.67  515 
67  539 
.67  562 

.67  586 
.67  609 


67  633 
67  656 
.67  680 
.67  703 
.67  726 


.67  750 
.67  773 
.67  796 
.67  820 
.67  843 


d. 


.67  866 
,67  890 
.67  913 
.67  936 
.67  959 


.67  982 
.68  006 
.68  029 
.68  052 
.68  075 


.68  098 
.68  121 
.68  144 
.68  167 
.68  190 


45  9.68  213 
.68  237 
1.68  260 
1.68  283 
1.68  305 


.68  328 
.68  351 
.68  374 
.68  397 
.68  420 


.68  443 
.68  466 
.68  489 
.68  512 
.68  534 


9. 68  5-57 
L.  Cos. 


118°  (298°) 


24 
23 
24 
24 
24 

23 
24 
23 
24 
24 

23 
24 
23 
24 
23 
24 
23 
24 
23 
24 

23 
24 
23 
23 
24 

23 
23 
24 
23 
23 
24 
23 
23 
23 
23 
24 
23 
23 
23 
23 

23 
23 
23 
23 
23 

24 
23 
23 
22 
23 
23 
23 
23 
23 
23 
23 
23 
23 
22 
23 


L.  Tan. 


9.72  567 
9.72  598 
9.72  628 
9.72  659 
9.72  689 


9.72  720 
9.72  750 
9.72  780 
9.72  811 
9.72  841 


9.72  872 
9.72  902 
9.72  932 
9.72  963 
9.72  993 


9.73  023 
9.73  054 
9.73  084 
9.73  114 
9.73  144 


9.73  175 
9.73  203 
9.73  235 
9.73  265 
9.73  295 


9.73  326 
9.73  356 
9.73  386 
9.73  416 
9.73  446 


c.d. 


9.73  476 
9.73  507 
9.73  537 
9.73  567 
9.73  597 


9.73  627 
9.73  657 
9.73  687 
9.73  717 
9.73  747 


9.73  777 
9.73  807 
9.73  837 
9.73  867 
9.73  897 


9.73  927 
9.73  957 

9.73  987 

9.74  017 
9.74  047 


9.74  077 
9.74  107 
9.74  137 
9.74  166 
9.74  196 


9.74  226 
9.74  256 
9.74  286 
9.74  316 
9.74  345 

9.74  375 


31 
30 
31 
30 
31 

30 
30 
31 
30 
31 

30 
30 
31 
30 
30 
31 
30 
30 
30 
31 

30 
30 
30 
30 
31 

30 
30 
30 
30 
30 

31 
30 
30 
30 
30 
30 
30 
30 
30 
30 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

30 
30 
29 
30 
30 

30 
30 
30 
29 
30 


L.  Cot. 


L.  Cos. 


L.  Cot.  c.d. 


0.27  433 
0.27  402 
0.27  372 
0.27  341 
0.27  311 


0.27  280 
0.27  250 
0.27  220 
0.27  189 
0.27  159 


0.27  128 
0.27  098 
0.27  068 
0.27  037 
0.27  007 


0.26  977 
0.26  946 
0.26  916 
0.26  886 
0.26  856 


0  26  825 
0.26  795 
0.26  763 
0.26  733 
0.28  705 


9-94  593 
9.94  587 
9,94  580 
9.94  573 
9.94  567 


9.94  560 
9.94  553 
9.94  546 
9.94  540 
9.94  533 


9.94  526 
9.94  519 
9.94  513 
9.94  506 
9.94  499 


9.94  492 
9.94  485 
9.94  479 
9.94  472 
9.94  465 


9.94  458 
9.94  451 
9.94  443 
9.94  438 
9.94  431 


0.26  674 
0.26  644 
0.26  614 
0.26  584 
0.26  554 


0.26  524 
0.26  493 
0.26  463 
0.26  433 
0.26  403 


0.26  373 
0.26  343 
0.26  313 
0.26  283 
0.26  253 


0.26  223 
0.26  193 
0.26  163 
0.26  133 
0.26  10 


0.26  073 
0.26  043 
0.26  013 
0.25  983 
0.25  953 


9.94  424 
9.94  417 
9.94  410 
9.94  404 
9.94  397 


9.94  390 
9.94  383 
9.94  376 
9.94  369 
9.94  362 


9.94  353 
9.94  349 
9.94  342 
9.94  335 
9.94  328 


9.94  321 
9.94  314 
9.94  307 
9.94  300 
9.94  293 


0.25  923 
0.25  893 
0.25  863 
0.25  834 
0.25  804 


0.25  774 
0.25  744 
0.25  714 
0.25  684 
0.25  655 


0.2P  625 
L.  Tan. 


9.94  286 
9.94  279 
9.94  273 
9.94  266 
9.94  259 


9.94  252 
9.94  245 
9.94  238 
9.94  231 
9.94  224 


9.94  217 
9.94  210 
9.94  203 
9.94  196 
9.94  189 


9.94  182 


P.P. 


60 

59 
58 
57 
56 

55 

4 
53 
52 
5j. 

0 
49 
48 
47 
46 

45 
44 
43 
42 
41 

40 

39 
38 
37 
36 

35 
34 
33 
32 
31 

30 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 
4 
3 
2 

0 


31 

0.6 
1.0 
1.6 
2.1 

2.6 

3.1 

3.6 

4.1 

4.6 

5.2 

10.3 

15.5 

20.7 

25.8 


If 

24 

1 

0.4 

2 

0.8 

3 

1.2 

4 

1.6 

5 

2.0 

6 

2.4 

7 

2.8 

8 

3.2 

9 

3.6 

10 

4.0 

20 

8.0 

30 

12.0 

40 

16.0 

50 

20.0 

L.  Sin,   d 


30 

0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 

5.0 
10.0 
15.0 
20.0 
25.0 

23 

0.4 
0.8 
1.2 
1.5 

1.9 
2.3 
2.7 
3.1 
3.4 

3.8 

7.7 

11.5 

15.3 

19.2 


29 

O.J. 
1.0 
1.4 
1.9 
2.4 
2.9 
3.4 
3.9 
4.4 

4.8 

9.7 

14.5 

19.3 

24.2 

22 

0.4 
0.7 
l.l 
1.5 
1.8 
2.2 
2.6 
2.9 
3.3 

3.7 

7.3 

11.0 

14.7 

18.3 


7 

0.1 
0.2 
0.4 
0.5 

0.6 
0.7 
0.8 
0.9 
1.0 
1.2 
2.3 
3.5 
4.7 
5.8 


6 

0.1 
0.2 
0.3 
0.4 

0.5 
0.6 
0.7 
0.8 
0.9 

1.0 
2.0 
3.0 
4.0 
5.0 


31 


0 

1 

2 
3 
4 
5 
6 
7 

2.2 

6.6 

11.1 

15.5 

19.9 

24.4 

28.8 

6^ 
31 

2.6 

7.8 
12.9 
18.1 
23.2 

28.4 


30 

25 
7.5 
12.5 
17.5 
22.5 
27.5 


P.P. 


(241°)  61« 


68 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 

29°  (209°)  (330°)  150° 


L.  Sin.  d.  L.  Tan.  c.d.  L.  Cot.  L.  Cos.  d. 


P.P. 


68  0.57 
68  580 
68  603 
68  625 
68  648 


68  671 
68  694 
68  716 
68  739 
68  762 


68  784 
68  807 
.68  829 
.68  852 
.68  875 


68  897 
68  920 
68  942 
68  965 
68  987 


69  010 
69  032 
69  055 
69  077 
69  100 


69  122 
69  144 
69  167 
69  189 
69  212 


69  234 
69  256 
69  279 
69  301 
69  323 


69  34.5 
69  368 
69  390 
69  412 
69  434 


69  456 
69  479 
69  501 
69  523 
69  545 


69  567 
69  589 
69  611 
69  633 
69  655 


69  677 
69  699 
69  721 
69  743 
69  765 


.69  787 
.69  809 
.69  831 
.69  853 
59  9.69  875 


9.69  897 


L.  Cos. 


119°  (299°^ 


9.74  375 
9.74  403 
9.74  435 
9.74  465 
9.74  494 


9.74  524 
9.74  554 
9.74  583 
9.74  613 
9.74  643 


9.74  673 
9.74  702 
9.74  732 
9.74  762 
9.74  791 


9.74  821 
9.74  851 
9.74  880 
9.74  910 
9.74  939 


9.74  969 

9.74  998 

9.75  028 
9.75  058 
9.75  08 


9.75  117 
9.75  146 
9.75  176 
9.75  20.5 
9.75  235 


9.75  264 
9.75  294 
9.75  323 
9.75  353 
9.75  382 


9.75  411 
9.75  441 
9.75  470 
9.75  500 
9.75  529 


9.75  558 
9.75  588 
9.75  617 
9.75  647 
9.75  676 


9.75  705 
9.75  735 
9.75  764 
9.75  793 
9.75  822 


9.75  852 
9.75  881 
9.75  910 
9.75  939 
9.75  969 


9.75  998 

9.76  027 
9.76  056 
9.76  086 
9.76  115 


9.76  144 


0.25  625 
0.25  595 
0.25  565 
0.25  535 
0.25  506 


0.25  476 
0.25  446 
0.25  417 
0.25  387 
0.25  357 


0.25  327 
0.25  298 
0.25  26S 
0.25  238 
0.25  209 


0.25  179 
0.25  149 
0.25  120 
0.25  090 
0.25  061 


0.25  031 
0.25  002 
0.24  972 
0.24  942 
0.24  913 


0.24  883 
0.24  854 
0.24  824 
0.24  793 
0.24  765 


0.24  736 
0.24  706 
0.24  677 
0.24  647 
0.24  618 


0.24  589 
0.24  559 
0.24  530 
0.24  500 
0.24  471 


0.24  442 
0.24  412 
0.24  383 
0.24  353 
0.24  324 


0.24  293 
0.24  265 
0.24  236 
0.24  207 
0.24  178 


0.24  148 
0.24  119 
0.24  090 
0.24  061 
0.24  031 


0.24  002 
0.23  973 
0.23  944 
0.23  914 
0.23  885 


0.23  856 


L.  Cot.  c.d.  L.  Tan 


09 


9.94  182 
9.94  173 
9.94  168 
9.94  161 
9.94  154 


9.9i  147 
9.94  140 
9.94  133 
9.94  12G 
9.94  119 


9.94  112 
9.94  103 
9.94  098 
9.94  090 
9.94  083 


9.94  076 
9.94  069 
9.94  062 
9.94  055 
9.94  04S 


9  94  041 
9.94  034 
9.94  02 
9.94  020 
9.94  012 


9.94  00.5 
9.93  998 
9.93  991 
9.93  984 
9.93  977 


9.93  970 
9  93  963 
9.93  955 
9.93  948 
9.93  941 


9.93  934 
9.93  927 
9.93  920 
9.93  912 
9.93  905 


9.93  898 
9.93  891 
9.93  884 
9.93  876 
9.93  869 


9.93  862 
9.93  853 
9.93  847 
9.93  840 
9.93  833 


9.93  826 
9.93  819 
9.93  811 
9.93  804 
9.93  797 


9.93  789 
9.93  782 
9.93  773 
9.93  768 
9.93  760 


9.93  753 


L.  Sin. 


7  -4: 


30 

0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 

5.0 
10.0 
15.0 
20.0 
25.0 

22 

0.4 
0.7 
1.1 
1.5 

1.8 
2.2 
2.6 
2.9 
3.3 

3.7 
7.3 

11.0 
14.7 
18.3 


29 

O.g 
1.0 
1.4 
1.9 
2.4 
2.9 
3.4 
3.9 
4.4 

4.8 

9.7 

14.5 

19.3 

24.2 

8 

0.1 
0.3 
0.4 
0.5 

0.7 
0.8 
G.9 
1.1 
1.2 

1.3 

2.7 
4.0 
5.3 

6.7 


23 

0.4 
0.8 
1.2 
1.6 

1.9 
2.3 
2.7 
3.1 
3.4 

38 

7.7 

11.5 

15.3 

19.2 

7 

0.1 
0.2 
0.4 
0.5 

0.6 
0.7 
0.8 
0.9 
1.0 
1.2 
2.3 
3.5 
4.7 
5.8 


8^ 
30 

1.9 
5.6 
9.4 
13.1 
16.9 
20.6 
24.4 
28.1 


7^ 
30 

2.1 
6.4 
10.7 
15.0 
19.3 
23.6 
27.9 


8^ 
29 

1.8 
5.4 
9.1 
12.7 
16.3 
19.9 
23.6 
27.2 


T_ 

29 

2.1 
6.2 
10.4 
14.5 
18.6 
22.8 
26.9 


P.P. 


(240°)  60° 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 

30*  (210°)  (329°)  149° 


L.  Sin. 


L.  Tan.  c.d.  L.  Cot.  L.  Cos.  d.  ' 


P.P. 


69  897 
69  919 
69  941 
69  963 
69  984 


70  006 
70  028 
70  050 
70  072 
70  093 


70  115 
70  137 
70  159 
70  180 
70  202 


70  224 
70  245 
,70  267 
,70  288 
70  310 


,70  332 
.70  353 
.70  37s 
.70  396 
.70  418 


,70  439 
.70  461 
.70  482 
.70  504 
.70  52S 


70  547 
70  568 
70  590 
70  611 
70  633 


70  654 
70  675 
70  697 
70  718 
70  739 


70  761 
70  782 
70  803 
70  824 
70  846 


70  867 
70  8SS 
70  909 
70  931 
70  952 


70  973 

70  994 

71  015 
71  036 
71  058 


71079 
71  100 
71  121 
71  142 
71  163 


9.71  184 


9.76  144 
9.76  173 
9.76  202 
9.76  231 
9.76  261 


9.76  290 
9.76  319 
9.76  348 
9.76  377 
9.76  406 


9.76  435 
9.76  464 
9.76  493 
9.76  522 
9.76  551 


9.76  580 
9.76  609 
9.76  639 
9.76  668 
9.76  697 


9.76  725 
9.76  764 
9.76  783 
9.76  812 
9.76  841 


9.76  870 
9.76  899 
9.76  928 
9.76  957 
9.76  986 


9.77  015 
9.77  044 
9.77  073 
9.77  101 
9.77  130 


9.77  159 
9.77  188 
9.77  217 
9.77  246 
9.77  274 


9.77  303 
9.77  332 
9.77  361 
9.77  390 
9.77  418 


9.77  447 
9.77  476 
9.77  505 
9.77  533 
9.77  562 


9.77  591 
9.77  619 
9.77  648 
9.77  677 
9.77  706 


9.77  734 
9.77  763 
9.77  791 
9.77  820 
9.77  849 


9.77  877 


0.23  856 
0.23  827 
0.23  798 
0.23  769 
0.23  739 


9.93  753 
9.93  746 
9.93  738 
9.93  731 
9.93  724 


0.23  710 
0.23  681 
0.23  652 
0.23  623 
0.23  594 


9.93  717 
9.93  709 
9.93  702 
9.93  695 
9.93  687 


0.23  565 
0.23  536 
0.23  507 
0.23  478 
0.23  449 


9.93  680 
9.93  673 
9.93  665 
9.93  658 
9.93  650 


0.23  420 
0.23  391 
0.23  361 
0.23  332 
0.23  303 


9.93  643 
9.93  636 
9.93  628 
9.93  621 
9.93  614 


0.23  275 
0.23  246 
0.23  217 
0.23  188 
0.23  159 


9.93  606 
9.93  599 
9.93  591 
9.93  584 
9.93  577 


0.23  130 
0.23  101 
0.23  072 
0.23  043 
0.23  014 


9.93  569 
9.93  562 
9.93  554 
9.93  547 
9.93  539 


0.22  985 
0.22  956 
0.22  92 
0.22  899 
0.22  870 


9.93  532 
9.93  525 
9.93  517 
9.93  510 
9.93  502 


0.22  841 
0.22  812 
0.22  783 
0.22  754 
0.22  726 


9.93  495 
9.93  487 
9.93  480 
9.93  472 
9.93  465 


0.22  697 
0.22  668 
0.22  639 
0.22  610 
0.22  582 


9.93  457 
9.93  450 
9.93  442 
9.93  433 
9.93  427 


0.22  553 
0.22  524 
0.22  495 
0.22  467 
0.22  438 


9.93  420 
9.93  412 
9.93  405 
9.93  397 
9.93  390 


0.22  409 
0.22  381 
0.22  352 
0.22  323 
0.22  294 


9.93  382 
9.93  375 
9.93  367 
9.93  360 
9.93  352 


0.22  266 
0.22  237 
0.22  209 
0.22  ISO 
0.22  151 


9.93  344 
9.93  337 
9.93  329 
9.93  322 
9.93  314 


30 

0.5 
1.0 
1.5 
2.0 

2.5 
3.0 
3.5 
4.0 
4.5 

5.0 
10.0 
15.0 
20.0 
25.0 


29 

0.5 
1.0 
1.4 
1.9 
2.4 
2.9 
3.4 
3.9 
4.4 

4.8 

9.7 

14.5 

19.3 

24.2 


28 

0.5 
0.9 
1.4 
1.9 

2.J 
2.8 
3.3 
3.7 
4.2 

4.7 

9.3 

14.0 

18.7 

23.3 


1 

2 
3 

4 

5 
6 
7 
8 
9 

10 
20 
30 
40 
50 


10 
20 
30 
40 
50 


22 

0.4 
0.7 
1.1 
1.5 
1.8 
2.2 
2.6 
2.9 
3.3 

3.7 

7.3 

11.0 

14.7 

18.3 

8 

0.1 
0.3 
0.4 
0.5 
0.7 
0.8 
0.9 
1.1 
1.2 

1.3 

2.7 
4.0 
5.3 
6.7 


21 

0.4 
0.7 
1.0 
1.4 

1.8 

2.1 

2.4 

2.8 

3.2 

3.5 

7.0 

10.5 

14.0 

17.5 

7 

0.1 
0.2 
04 
0.5 
0.6 
0.7 
0.8 
0.9 
1.0 
1.2 
2.3 
3.5 
4.7 
5.8 


7^ 

30 

2.1 
6.4 
10.7 
15.0 
19.3 
23.6 
27.9 


7_ 
29 

2.1 
6.2 
10.4 
14.5 
18.6 
22.8 
26.9 


7^ 

28 

2.0 
6.0 
10.0 
14.0 
18.0 
22.0 
26.0 


0.22  123 


9.93  307 


L.  Cos. 


120°  (300°) 


d. 


L.  Cot.  c.d.  L.  Tan. 


70 


L.  Sin.  I  d. 


P.P. 


(239°)  59" 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 

31°  (21 1'')  (328°)  148° 


L.  Sin. 


9.71 
9.71 
9.71 
9.71 
9.71 


9.71 
9.71 
9.71 
9.71 
9.71 


9.71 
9.71 
9.71 
9.71 
9.71 


184 
203 
226 
247 
268 
289 
310 
331 
352 
373 

393 
414 
43.5 
456 
477 


9.71 
9.71 
9.71 
9.71 
9.71 


9.71 
9.71 
9.71 
9.71 
9.71 


9.71 
9.71 
9.71 
9.71 
9.71 


9.71 
9.71 
9.71 
9.71 
9.71 


9.71 
9.71 
9.71 
9.71 
9.71 


9.72 
9.72 
9.72 
9.72 
9.72 


498 
519 
539 
560 
581 

602 
622 
643 
664 
685 

705 
726 
74 
767 

788 

809 
829 
850 
870 
891 

911 
932 
952 
973 
994 

014 
034 
055 
075 
096 


9.72 
9.72 
9.72 
9.72 
9.72 


9.72 
9.72 
9.72 
9.72 
9.72 


9.72 
9.72 
9.72 
9.72 
9.72 


9.72 


116 
137 
157 

177 
198 

218 
238 
2.59 
279 
299 

320 
340 
360 
381 
401 
421 


L.  Tan.  c.d.  L.  Cot.   L.  Cos.  d 


9.77  877 
9.77  906 
9.77  935 
9.77  963 
9.77  992 


9.78  020 
9.78  049 
9.78  077 
9.78  106 
9.78  135 


9.78  163 
9.78  192 
9.78  220 
9.78  249 
9.78  277 


9.78  306 
9.78  334 
9.78  363 
9.78  391 
9.78  419 


9.78  448 
9.78  476 
9.78  505 
9.78  533 
9.78  562 


9.78  590 
9.78  618 
9.78  647 
9.78  675 
9.78  704 


9.78  732 
9.78  760 
9.78  789 
9.78  817 
9.78  845 


9.78  874 
9.78  902 
9.78  930 
9.78  959 
9.78  987 


9.79  015 
9.79  043 
9.79  072 
9.79  100 
9.79  1 


9.79  156 
9.79  185 
9.79  213 
9.79  241 
9.79  269 


9.79  297 
9.79  326 
9.79  354 
9.79  382 
9.79  410 


9.79  438 
9.79  466 
9.79  495 
9.79  523 
9.79  551 


9.79  579 


29 
29 

28 
29 
28 

29 

28 
29 
29 
28 

29 

28 
29 
28 
29 

28 
29 
28 
28 
29 
28 
29 
28 
29 
28 
28 
29 
28 
29 
28 

28 
29 
28 
28 
29 

28 
28 
29 

28 
28 

28 
29 

28 
28 
28 

29 

28 
28 
28 
28 

29 
28 

28 
28 
28 

28 
29 

28 
28 
28 


'  t  L.  Cos.   d.  ,  L.  Cot,  c.d.  L.  Tan.   L.  Sin,  d.  ' 


0.22  123 
0.22  094 
0.22  065 
0.22  037 
0.22  008 


0.21  980 
0.21  951 
0.21  923 
0.21  894 
0.21  866 


0.21  837 
0.21  808 
0.21  780 
0.21  751 
0.21  723 


0.21  694 
0.21  666 
0.21  637 
0.21  609 
0.21  581 


9.93  307 
9.93  299 
9.93  291 
9.93  284 
9.93  276 


9.93  269 
9.93  261 
9.93  253 
9.93  246 
9.93  238 


9.93  230 
9.93  223 
9.93  215 
9.93  207 
9.93  200 


0.21  552 
0.21  524 
0.21  495 
0.21  467 
0.21  438 


0.21  410 
0.21  382 
0.21  353 
0.21  323 
0.21  296 


0.21  268 
0.21  240 
0.21  211 
0.21  183 
0.21  153 


0.21  126 
0.21  098 
0.21  070 
0.21  041 
0.21  013 


0.20  983 
0.20  957 
0.20  928 
0.20  900 
0.20  872 


0.20  844 
0.20  815 
0.20  787 
0.20  759 
0.20  731 


0.20  703 
0.20  674 
0.20  646 
0.20  618 
0.20  590 


0.20  562 
0.20  534 
0.20  505 
0.20  477 
0.20  449 


0.20  421 


9.93  192 
9.93  184 
9.93  177 
9.93  169 
9.93  161 


9.93  154 
9.93  146 
9.93  138 
9.93  131 
9.93  123 


9.93  115 
9.93  108 
9.93  100 
9.93  092 
9.93  084 


9.93  077 
9.93  069 
9.93  061 
9.93  053 
9.93  046 


9.93  038 
9.93  030 
9.93  022 
9.93  014 
9.93  007 


9.92  999 
9.92  991 
9.92  983 
9.92  976 
9.92  968 


9.92  960 
9.92  952 
9.92  944 
9.92  936 
9.92  929 


9.92  921 
9.92  913 
9.92  905 
9.92  897 
9.92  889 


9.92  881 
9.92  874 
9.92  866 
9.92  858 
9.92  830 


9.92  842 


60 

59 
58 
57 
56 

55 
54 
53 
52 
51 

50 

49 
48 
47 
46 

45 
44 
43 
42 
41 
40 
39 
38 
37 
36 

35 
34 
33 
32 
31 
30 
29 
28 
27 
26 

25 
24 
23 
22 
21 

20 

19 
18 
17 
16 
15 
14 
13 
12 

n 

10 

9 


P.P. 


29 

0.5 
1.0 
1.4 
1.9 
2.4 
2.9 
3.4 
3.9 


9 

4.4 

10 

4.8 

20 

9.7 

30 

14.5 

40 

19.3 

50 

24.2 

u 

21 

1 

0.4 

2 

0.7 

3 

1.0 

4 

1.4 

5 

1.8 

6 

2.1 

7 

2.4 

8 

2.8 

9 

3.2 

10 

3.5 

20 

7.0 

30 

10.5 

40 

14.0 

50 

17.5 

// 

8 

1 

0.1 

2 

0.3 

3 

0.4 

4 

0.5 

5 

0.7 

6 

0.8 

7 

0.9 

8 

1.1 

9 

1.2 

10 

1.3 

20 

2.7 

30 

4.0 

40 

5.3 

50 

6.7 

28 

0.5 
0.9 
1.4 
1.9 
2.3 
2.8 
3.3 
3.7 
4.2 

4.7 

9.3 

14.0 

18.7 

23.3 

20 

0.3 
0.7 
1.0 
1.3 

1.7 
2.0 
2.3 
2.7 
3.0 

3.3 

6.7 

10.0 

13.3 

16.7 

7 

0.1 
0.2 
0.4 
O.S 

0.6 
0.7 
0.8 
0.9 
1.0 
1.2 
2.3 
3.5 
4.7 
5.8 


30 

1.9 

5.6 
9.4 
13.1 
16.9 
20.6 
24.4 
28.1 


29 

1.8 
5.4 
9.1 
12.7 
16.3 
19.9 
23.6 
27.2 


28 

1.8 
5.2 

8.8 
12.2 
15.8 
19.2 
22.8 
26.2 


P.P. 


121°  (301°) 


71 


(238°)  58° 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 


32°  (212°) 


(327°)  147° 


L.  Sin.   d.  L.  Tan.  c.d.  L.  Cot.  L.  Cos.  d.  ' 


P.P. 


72  421 
72  441 
72  461 
72  482 
72  502 


72  522 
72  542 

72  562 
72  582 
72  602 


72  622 
72  643 
72  663 
72  683 
72  703 


72  723 
72  743 
72  763 

72  783 
72  803 


72  823 
72  843 
72  863 
72  883 
72  902 


72  922 
72  942 
72  962 

72  982 

73  002 


73  022 
73  041 
73  061 
73  081 
73  101 


73  121 
73  140 
73  160 
73  180 
73  200 


73  219 
73  239 
73  259 
73  278 
73  298 


73  318 
73  337 
73  357 
73  377 
73  396 


73  416 
73  435 
73  455 
73  474 
73  494 


73  513 
73  533 
73  552 
73  572 
73  591 


9 

9 

9.73  611 


L.  Cos. 


122°  (302°) 


9.79  579 
9.79  607 
9.79  635 
9.79  663 
9.79  691 


9.79  719 
9.79  747 
9.79  776 
9.79  804 
9.79  832 


9.79  860 
9.79  888 
9.79  916 
9.79  944 
9.79  972 


9.80  000 
9.80  028 
9.80  056 
9.80  084 
9.80  112 


9.80  140 
9.80  168 
9.80  195 
9.80  223 
9.80  251 


9.80  279 
9.80  307 
9.80  335 
9.80  363 
9.80  391 


9.80  419 
9.80  447 
9.80  474 
9.80  502 
9.80  530 


9.80  558 
9.80  586 
9.80  614 
9.80  642 
9.80  669 


9.80  697 
9.80  725 
9.80  753 
9.80  781 
9.80  808 


9.80  836 
9.80  864 
9.80  892 
9.80  919 
9.80  947 


9.80  975 

9.81  003 
9.81  030 
9.81  058 
9.81  086 


9.81  113 
9.81  141 
9.81  169 
9.81  196 
9.81  224 


9.81  252 


0.20  421 
0.20  393 
0.20  363 
0.20  337 
0.20  309 


9.92  842 
9.92  834 
9.92  826 
9.92  818 
9.92  810 


0.20  281 
0.20  253 
0.20  224 
0.20  196 
0.20  168 


9.92  803 
9.92  795 
9.92  787 
9.92  779 
9.92  771 


0.20  140 
0.20  112 
0.20  084 
0.20  056 
0.20  028 


9.92  763 
9.92  755 
9.92  747 
9.92  739 
9.92  731 


0.20  000 
0.19  972 
0.19  944 
0.19  916 
0.19  888 


9.92  723 
9.92  715 
9.92  707 
9.92  699 
9.92  691 


0.19  860 
0.19  832 
0.19  805 
0.19  777 
0.19  749 


9.92  683 
9.92  675 
9.92  667 
9.92  659 
9.92  651 


0.19  721 
0.19  693 
0.19  665 
0.19  637 
0.19  609 


9.92  643 
9.92  635 
9.92  627 
9.92  619 
9.92  611 


0.19  581 
0.19  553 
0.19  526 
0.19  498 
0.19  470 


9.92  603 
9.92  595 
9.92  587 
9.92  579 
9.92  571 


0.19  442 
0.19  414 
0.19  386 
0.19  358 
0.19  331 


9.92  563 
9.92  555 
9.92  546 
9.92  538 
9.92  530 


0.19  303 
0.19  275 
0.19  247 
0.19  219 
0.19  192 


9.92  522 
9.92  514 
9.92  506 
9.92  498 
9.92  490 


0.19  164 
0.19  136 
0.19  108 
0.19  081 
0.19  053 


9.92  482 
9.92  473 
9=92  46; 
9.92  457 
9.92  449 


0.19  025 
0.18  997 
0.18  970 
0.18  942 
0.18  914 


9.92  441 
9.92  433 
9.92  425 
9.92  416 
9.92  408 


0.18  887 
0.18  859 
0.18  831 
0.18  804 
0.18  776 


9.92  400 
9.92  392 
9.92  384 
9.92  376 
9.92  367 


0.18  748 


9.92  359 


29 

0.5 
1.0 
1.4 
1.9 

2.4 
2.9 
3.4 
3.9 

4.4 

4.8 

9.7 

14.5 

19.3 

24.2 

21 

0.4 
0.7 
1.0 
1.4 

1.8 
2.1 
2.4 
2.8 
3.2 

3.5 

7.0 

10.5 

14.0 

17.5 

9 

0.2 
0.3 
0.4 
0.6 
0.8 
0.9 
1.0 
1.2 
1.4 

1.5 
3.0 
4.5 
6.0 
7.5 


28 

0.5 
0.9 
1.4 
1.9 
2.3 
2.8 
3.3 
3.7 
4.2 

4.7 

9.3 

14.0 

18.7 
23.3 

20 

0.3 
0.7 
1.0 
1.3 

1.7 

2.0 

2.3 

2.7 

3.0 

3.3 

6.7 

10.0 

13.3 

16.7 

8 

0.1 
0.3 
0.4 
0.5 
0.7 
0.8 
0.9 
1.1 
1.2 

1.3 

2.7 
4.0 
5.3 
6.7 


d. 


L.  Cot.  c.d.  L.  Tan 


L.  Sin. 


P.P. 


27 

0.4 
0.9 
1.4 

1.8 

2.2 
2.7 
3.2 
3.6 
4.0 

4.5 

9.0 

13.5 

18.0 

22.5 

19 

0.3 
0.6 
1.0 
1.3 

1.6 
1.9 
2.2 
2.6 

2.8 

3.2 

6.3 

9.5 

12.7 

15.8 

7 

0.1 
0.2 
0.4 

o.r 
o.e 

0.7 
0.8 
0.9 
1.0 
1.2 
2.3 
3.5 
4.7 
5.8 


8 

8 

7 

29 

28 

28 

1.8 

1.8 

2.0 

5.4 

5.2 

6.0 

9.1 

8.8 

10.0 

12.7 

12.2 

14.0 

16.3 

15.8 

18.0 

19.9 

19.2 

22.0 

23.6 

22.8 

26.0 

27.2 

26.2 

— 

72 


(237°)  57° 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 


33°  (2lo°) 


(326°)  146° 


'   L.  Sin.  d.  L.  Tan.  c.d.  L.  Cot.  L.  Cos.  d 


9.73 
9.73 
9.73 
9.73 
9.73 


9.73 
9.73 
9.73 
9.73 
9.73 


9.73 
9.73 
9.73 
9.73 
9.73 


9.73 
9.73 
9.73 
9.73 
9.73 


9.73 
9.74 
9.74 
9.74 
9.74 


9.74 
9.74 
9.74 
9.74 
9.74 


9.74 
9.74 
9.74 
9.74 
9.74 


9.74 
9.74 
9.74 
9.74 
9.74 


9.74 
9.74 
9.74 
9.74 
9.74 


9.74 
9.74 
9.74 
9.74 
9.74 


9.74 
9.74 
9.74 
9.74 
9.74 


9.74 
9.74 
9.74 
9.74 
9.74 


611 
630 
650 
669 
689 

708 
727 
747 
766 
785 

803 
824 
843 
863 

882 

901 
921 
940 
959 
978 
997 
017 
036 
055 
074 

093 
113 
132 
151 
170 
189 
208 
227 
246 
265 
284 
303 
322 
341 
360 
379 
398 
417 
436 
455 
474 
493 
512 
531 
549 

568 

58' 

606 

62 

644 

662 
681 
700 
719 
737 


9.74  756 
L.  Cos. 
123°  (303°) 


9.81  252 
9.81  279 
9.81  307 
9.81  333 
9.81  362 


9.81  39U 
9.81  418 
9.81  445 
9.81  473 
9.81  500 


9.81  528 
9.81  556 
9.81  583 
9.81  611 
9.81  638 


9.81  666 
9.81  693 
9.81  721 
9.81  748 
9.81  776 


9.81  803 
9.81  831 
9.81  85S 
9.81  886 
9.81  913 


9.81  941 
9.81  968 

9.81  996 

9.82  023 
9.82  051 


9.82  078 
9.82  106 
9.82  133 
9.82  161 
9.82  188 


9.82  215 
9.82  243 
9.82  270 
9.82  298 
9.82  325 


9.82  352 
9.82  380 
9.82  407 
9.82  433 
9.82  462 


9.82  489 
9.82  517 
9.82  544 
9.82  571 
9.82  599 


9.82  626 
9.82  653 
9.82  681 
9.82  708 
9.82  735 


9.82  762 
9.82  790 
9.82  817 
9.82  844 
9.82  871 

9.82  899 
L.  Cot. 


0.18  748 
0.18  721 
0.18  693 
0.18  665 
0.18  638 


0.18  610 
0.18  582 
0.18  555 
0.18  527 
0.18  300 


0.18  472 
0.18  444 
0.18  417 
0.18  389 
0.18  362 


0.18  334 
0.18  307 
0.18  279 
0.18  252 
0.18  224 


0.18  197 
0.18  169 
0.18  142 
0.18  114 
0.18  087 


0.18  059 
0.18  032 
0.18  004 
0.17  977 
0.17  949 


0.17  922 
0.17  894 
0.17  867 
0.17  839 
0.17  812 


0.17  783 
0.17  757 
0.17  730 
0.17  702 
0.17  673 


0.17  648 
0.17  620 
0.17  593 
0.17  565 
0.17  538 


0.17  511 
0.17  483 
0.17  456 
0.17  429 
0.17  401 


0.17  374 
0.17  347 
0.17  319 
0.17  292 
0.17  263 


0.17  238 
0.17  210 
0.17  183 
0.17  156 
0.17  129 
0.17  101 


ex..    L.  Tan. 


9.92  359 
9.92  351 
9.92  343 
9.92  333 
9.92  326 


9.92  318 
9.92  310 
9.92  302 
9.92  293 
9.92  285 


9.92  277 
9.92  269 
9.92  260 
9.92  252 
9.92  244 


9.92  235 
9.92  227 
9.92  219 
9.92  211 
9.92  202 


9.92  194 
9.92  186 
9.92  177 
9.92  169 
9.92  161 


9.92  152 
9.92  144 
9.92  136 
9.92  127 
9.92  119 


9.92  111 
9.92  102 
9.92  094 
9.92  086 
9.92  077 


9.92  069 
9.92  060 
9.92  052 
9.92  044 
9.92  03s 


9.92  02 
9.92  018 
9.92  010 
9.92  002 
9.91  993 


9.91  983 
9.91  976 
9.91  968 
9.91  959 
9.91  951 


9.91  942 
9.91  934 
9.91  925 
9.91  917 
9.91  908 


9.91  900 
9.91  891 
9.91  883 
9.91  874 
9.91  866 

9.91  857 
L.  Sin. 


P.  P. 


28 

0.5 

0.9 
1.4 
1.9 

2.3 
2.8 
3.3 
3.7 
4.2 

4.7 

9.3 

14.0 

18.7 

23.3 


27 

0.4 
0.9 
1.4 
1.8 

2.2 

2.7 

3.2 

3.6 

4.0 

4.5 

9.0 

13.5 

18.0 

22.5 


0 
1 
2 
3 
\   4 


20 

0.3 
0.7 
1.0 
1.3 

1.7 
2.0 
2.3 
2.7 
3.0 

3.3 

6.7 
10.0 
13.3 
16.7 


19 

0.3 
0.6 
1.0 
1.3 

1.6 
1.9 
2.2 
2.5 
2.8 
3.2 
6.3 
9.5 
12.7 
15.8 


18 

0.3 
0.6 
0.9 
1.2 
1.5 
1.8 
2.1 
2.4 
2.7 
3.0 
6.0 
9.0 
12.0 
15.0 


10 
20 
30 
40 
50 


9 

0.2 
03 
0.4 
0.6 

0.8 
0.9 
1.0 
1.2 
1.4 

1.5 
3.0 
4.5 
6.0 
7.5 


8 

0.1 
0.3 
0.4 
0.5 
0.7 
0.8 
0.9 
1.1 
1.2 

1.3 
2.7 
4.0 
5.3 
6.7 


9^ 
28 

1.6 
4.7 
7.8 
10.9 
14.0 
17.1 
20.2 
23.3 
26.4 


27 

1.5 
4.5 
7.5 
10.5 
13.5 
16.5 
19.5 
22.5 
25.5 


8^ 
27 

1.7 
5.1 
8.4 
11.8 
15.2 
18.6 
21.9 
25.3 


P  P. 


73 


(236°)  56° 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 

34°  (214°)  (325°)  145° 


L.  Sin.   d.  L.  Tan.  c.d.  L.  Cot.   L.  Cos.  d 


P.P. 


74  756 
74  773 
74  794 

74  812 
74  831 


74  830 
74  868 
74  8S7 
74  906 
74  924 


74  943 
74  961 
74  980 
,74  999 
,75  017 


,75  036 
75  054 
,75  073 
,75  091 
75  110 


75  128 
75  147 
75  165 
75  184 
75  202 


75  221 
75  239 
75  258 
75  276 
75  294 


75  313 
75  331 
75  350 
75  368 
75  386 


75  405 
75  423 
75  441 
75  459 

75  478 


75  496 
75  514 
75  533 
75  551 
75  569 


75  587 
75  605 
75  624 
75  642 
75  660 


75  678 
75  696 
75  714 
75  733 
75  751 


75  769 
75  787 
75  803 
75  823 
75  841 


60  9.75  859 


L.  Cos. 


124°  (304°) 


9.82  899 
9.82  926 
9.82  953 

9.82  980 

9.83  008 


9.83  033 
9.83  062 
9.83  089 
9.83  117 
9.83  144 


9.83  171 
9.83  198 
9.83  225 
9.83  252 
9.S3  280 


9.83  307 
9.83  334 
9.83  361 
9.83  388 
9.83  41.5 


9.83  442 
9.83  470 
9.83  497 
9.83  524 
9.83  551 


9.83  578 
9.83  605 
9.83  632 
9.83  659 
9.83  686 


9.83  713 
9.83  740 
9.83  768 
9.83  793 
9.83  822 


d. 


9.83  849 
9.83  876 
9.83  903 
9.83  930 
9.83  957 


9.83  984 

9.84  011 
9.84  038 
9.84  065 
9.84  092 


9.84  119 
9.84  146 
9.84  173 
9.84  200 
9.84  227 


9.84  254 
9.84  280 
9.84  307 
9.84  334 
9.84  361 


9.84  388 
9.84  415 
9.84  442 
9.84  469 
9.84  496 


9.84  523 


0.17  101 
0.17  074 
0.17  047 
0.17  020 
0.16  992 


9.91  857 
9.91  849 
9.91  840 
9.91  832 
9.91  823 


L.  Cot.  c.d.  L.  Tan. 


0.16  965 
0,16  938 
0.16  911 
0.16  883 
0.16  856 


9.91  815 
9.91  806 
9.91  798 
9.91  789 
9.91  781 


0.16  829 
0.16  802 
0.16  775 
0.16  748 
0.16  720 


9.91  772 
9.91  763 
9.91  755 
9.91  746 
9.91  738 


0.16  693 
0.16  666 
0.16  639 
0.16  612 
0.16  583 


9.91  729 
9.91  720 
9.91  712 
9.91  703 
9.91  695 


0.16  558 
0.16  530 
0.16  503 
0.16  476 
0.16  449 


9.91  686 
9.91  677 
9.91  669 
9.91  660 
9.91  651 


0.16  422 
0.16  393 
0.16  368 
0.16  341 
0.16  314 


9.91  643 
9.91  634 
9.91  625 
9.91  617 
9.91  608 


0.16  287 
0.16  260 
0.16  232 
0.16  205 
0.16  178 


9.91  599 
9.91  591 
9.91  582 
9.91  573 
9.91  565 


0.16  151 
0.16  124 
0.16  097 
0.16  070 
0.16  043 


9.91  556 
9.91  547 
9.91  538 
9.91  530 
9.91  521 


0.16  016 
0.15  989 
0.15  962 
0.15  935 
0.15  908 


9.91  512 
9.91  504 
9.91  493 
9.91  486 
9.91  477 


0.15  881 
0.15  854 
0.15  827 
0.15  800 
0.15  773 


9.91  469 
9.91  460 
9.91  451 
9.91  442 
9.91  433 


0.15  746 
0.15  720 
0.15  693 
0.15  666 
0.15  639 


9.91  423 
9.91  416 
9.91  407 
9.91  398 
9.91  389 


0.15  612 
0.15  585 
0.15  558 
0.15  531 
0.15  504 


0.15  477 


9.91  381 
9.91  372 
9.91  363 
9.91  354 
9.91  345 


9.91  336 


L.  Sin. 


28 

0.5 
0.9 
1.4 
1.9 

2.3 
2.8 
3.3 
3.7 
4.2 

4.7 

9.3 

14.0 

18.7 

23.3 


27 

0.4 
0.9 
1.4 
1.8 

2.2 
2.7 
3.2 
3.6 
4.0 

4.5 

9.0 

13.5 

18.0 

22.5 


26 

0.4 
0.9 
1.3 
1.7 
2.2 
2.6 
3.0 
3.5 
3.9 

4.3 

8.7 

13.0 

17. S 

21.7 


1 
2 
3 

4 

5 
6 

7 
8 
9 

10 
20 
30 
40 
50 


19 

0.3 
0.6 
1.0 
1.3 

1.6 
1.9 
2.2 
2.5 

2.8 

3.2 

6.3 

9.5 

12.7 

15.8 

9 

0.2 
0.3 
0.4 
0.6 
0.8 
0.9 
1.0 
1.2 
1.4 

1.5 
3.0 
4.5 
6.0 
7.5 


18 

0.3 
0.6 
0.9 
1.2 

1.5 
1.8 
2.1 
2.4 
2.7 
3.0 
6.0 
9.0 
12.0 
15.0 

8 

0.1 
0.3 
0.4 
0.5 
0.7 
0.8 
0.9 
1.1 
1.2 

1.3 
2.7 
4.0 
5.3 
6.7 


9^ 

28 

1.6 
4.7 
7.8 
10.9 
14.0 
17.1 
20.2 
23.3 
26.4 


8^ 

28 

1.8 
5.2 
8.8 
12.2 
15.8 
19.2 
22.8 
26.2 


2T 

l.V 
5.1 

8.4 
11.8 
15.2 
18.6 
21.9 
25.3 


P.P. 


74 


(235°)  55= 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 

35°  (215°)  (324°)  144° 


L.  Sin. 


L.  Tan.  c.d.  L.  Cot.  L.  Cos.  d.  ' 


P.P. 


9.75  859 
9.75  877 
9.75  895 
9.75  913 
9.75  931 


9.75  949 
9.75  967 

9.75  985 

9.76  003 
9.76  021 


9.76  039 
9.76  057 
9.76  075 
9.76  093 
9.76  111 


9.76  129 
9.76  146 

9.75  1B4] 

9.76  182 
9.76  200 


9.76  218 
9.76  236 
9.76  253 
9.76  271 
9.76  289 


9.76  307 
9.76  324 
9.76  342 
9.76  360 
9.76  378 


9.76  395 
9.76  413 
9.76  431 
9.76  448 
9.76  466 


9.76  484 
9.76  501 
9.76  519 
9.76  537 
9.76  554 


9.76  572 
9.76  590 
9.76  607 
9.76  625 
9.76  642 


9.76  660 
9.76  677 
9.76  695 
9.76  712 
9.76  730 


9.76  747 
9.76  763 
9.76  782 
9.76  800 
9.76  817 


9.76  835 
9.76  852 
9.76  870 
9.76  887 
9.76  904 


9.76  922 


9.84  523 
9.84  550 
9.84  576 
9.84  603 
9.84  630 


9.84  657 
9.84  684 
9.84  711 
9.84  738 
9.84  764 


9.84  791 
9.84  818 
9.84  845 
9.84  872 
9.84  899 


9.84  92.5 
9.84  952 

9.84  979 

9.85  006 
9.85  033 


9.85  059 
9.85  086 
9.85  113 
9.85  140 
9.85  166 


9.85  193 
9.85  220 
9.85  247 
9.85  273 
9.85  300 


9.85  327 
9.85  354 
Q.85  380 
9.85  407 
9.85  431 


9.85  460 
9.85  487 
9.85  514 
9.85  540 
9.85  567 


9.85  594 
9.85  620 
9.85  647 
9.85  674 
9.85  700 


9.85  727 
9.85  754 
9.85  780 
9.85  807 
9.85  834 


9.85  860 
9.85  887 
9.85  913 
9.85  940 
9.85  96 


9.85  993 

9.86  020 
9.86  046 
9.86  073 
9.86  100 


9.86  126 


0.15  477 
0.15  450 
0.15  424 
0.15  397 
0.15  370 


9.91  336 
9.91  328 
9.91  319 
9.91  310 
9.91  301 


0.15  343 
0.15  316 
0.15  289 
0.15  262 
0.15  236 


9.91  292 
9.91  283 
9.91  274 
9.91  266 
9.91  257 


0.15  209 
0.15  182 
0.15  155 
0.15  128 
0.15  101 


9.91  248 
9.91  239 
9.91  230 
9.91  221 
9.91  212 


0.15  075 
0.15  048 
0.15  021 
0.14  994 
0.14  967 


9.91  203 
9.91  194 
9.91  185 
9.91  176 
9.91  167 


0.14  941 
0.14  914 
0.14  887 
0.14  860 
0.14  834 


9.91  158 
9.91  149 
9.91  141 
9.91  132 
9.91  123 


0.14  807 
0.14  780 
0.14  753 
0.14  727 
0.14  700 


9.91  114 
9.91  105 
9.91  096 
9.91  087 
9.91  078 


0.14  673 
0.14  646 
0.14  620 
0.14  593 
0.14  566 


9.91  069 
9.91  060 
9.91  051 
9.91  042 
9.91  033 


0.14  540 
0.14  513 
0.14  486 
0.14  460 
0.14  433 


9.91  023 
9.91  014 
9.91  005 
9.90  996 
9.90  987 


0.14  406 
0.14  380 
0.14  353 
0.14  326 
0.14  300 


9.90  978 
9.90  969 
9.90  960 
9.90  951 
9.90  942 


0.14  273 
0.14  246 
0.14  220 
0.14  193 
0.14  166 


9.90  933 
9.90  924 
9.90  915 
9.90  906 
9.90  896 


0.14  140 
0.14  113 
0.14  087 
0.14  060 
0.14  033 


9.90  88 
9.90  878 
9.90  869 
9.90  860 
9.90  851 


0.14  007 
0.13  980 
0.13  954 
0.13  927 
0.13  900 


9.90  842 
9.90  832 
9.90  823 
9.90  814 
9.90  805 


0.13  874 


9.90  796 


56 

55 

54 
53 
52 
51 

50 

49 
48 
47 
46 

45 
44- 
43 
42 
41 
40 
39 
38 
37 
36 

35 
34 
33 
32 
31 

30 

29 
28 
27 
26 

25 
24 
23 
22 
21 

20 

19 
18 
17 
16 

15 
14 
13 
12 

n 

10 

9 
8 
7 
_6 
5 
4 
3 
2 
1 


27 

0.4 
0.9 
1.4 
1.8 
2.2 
2.7 
3.2 
3.6 
4.0 

4.5 

9.0 

13.5 

18.0 

22.5 


26 

0.4 
0.9 
1.3 
1.7 
2.2 
2.6 
3.0 
3.5 
3.9 

4.3 

8.7 

13.0 

17.3 

21.7 


18 

0.3 
0.6 
0,9 
1.2 

1.5 
1.8 
2.1 
2.4 
2. 

9.0 
12.0 
15.0 


17  10 

0.3  0.2 

0.6  0.3 

0.8  0.5 

1.1  0.7 


1.4 

1.7 
2.0 
2.3 
2.6 

2.8 

5.7 

8.5 

11.3 

14.2 


0.8 
1.0 
1.2 
1.3 
1.5 

1.7 
3.3 
5.0 
6.7 
8.3 


9  a 

0.2  0.1 

0.3  0.3 

0.4  0.4 

0.6  O.b 

0.8  0.7 

0.9  0.8 

1.0  0  9 


1.2 
1.4 


1.1 
1.2 


1.5  1.3 

3.0  2.7 

4.5  4.0 

6.0  5.3 

7.5  6.7 


10 
27 

1.4 

4.1 
6.8 
9.4 
12.2 
14.8 
17.6 
20.2 
22.9 
25.6 


27 

1.5 
4.5 
7.5 
10.5 
13.5 
16.5 
19.5 
22.5 
25.5 


le 

26 

1.3 

3.9 

6.5 

9.1 

11.7 

14.3 

16.9 

19.5 

22.1 

24.7 

9^ 

26 

1.4 
4.3 
7.2 
10.1 
13.0 
15.9 
18.8 
21.7 
24.6 


L.  Cos. 


125°  (303?) 


L.  Cot.  c.d.  L.  Tan 


75 


L.  Sin. 


P.P. 


(234°)  54  = 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 


36°  (216°) 


(323°)  143° 


10 

11 
12 
13 

11 
15 
16 
17 
18 
19 


20 

21 
22 
23 
24 


26 
27 
28 
29 


SO 

31 
32 
33 
34 


35 
36 
37 
38 
-^9 


40 

41 
42 
43 
44 


L.  Sin. 


76  922 
,76  939 
76  957 
76  974 
76  991 


,77  009 
.77  026 
.77  043 
.77  061 
.77  078 


.77  095 
.77  112 
.77  130 
.77  147 
.77  164 


d. 


L.  Tan. 


.77  181 
.77  199 
.77  216 
.77  233 
.77  250 


,77  268 
.77  283 
.77  302 
.77  319 
.77  336 


25  9.77  353 

1.77  370 
1.77  387 
1.77  405 
1.77  422 


.77  439 
.77  456 
.77  473 
.77  490 
.77  50 


.77  524 
.77  541 
.77  558 
.77  575 
.77  592 


45 
46 
47 
48 
49^ 

f>0 

51 
52 
63 
54 


.77  609 
.77  626 
.77  643 
.77  660 
.77  677 


,77  694 
.77  711 
.77  728 
.77  744 
.77  761 


55 
56 
57 
58 
59 
60 


.77  778 
.77  795 
.77  812 
.77  829 
.77  846 


).77  862 
).77  879 
).77  896 
l77  913 
).77  930 


9 
9 
9 
9 

9 

9.77  946 


17 
18 
17 
17 
18 

17 
17 
18 
17 
17 

17 
18 
17 
17 
17 
18 
17 
17 
17 
18 

17 
17 
17 
17 
17 
17 
17 
18 
17 
17 

17 
17 
17 
17 
17 
17 
17 
17 
17 
17 

17 
17 
17 
17 
17 

17 
17 
16 
17 

17 

17 
17 
17 
17 
16 

17 
17 
17 
17 
16 


9.86  126 
9.86  153 
9.86  179 
9.86  206 
9.86  232 


L.  Cot. 


9.86  259 
9.86  285 
9.86  312 
9.86  338 
9.86  365 


9.86  392 
9.86  418 
9.86  445 
9.86  471 
9.86  498 


L.  Cos.  d 


9.86  524 
9.86  551 
9.86  577 
9.86  603 
9.86  630 


9.86  656 
9.86  683 
9.86  709 
9.86  736 
9.86  762 


9.86  789 
9.86  815 
9.86  842 
9.86  868 
9.86  894 


9.86  921 
9.86  947 

9.86  974 

9.87  000 
9.87  027 


9.87  053 
9.87  079 
9.87  106 
9.87  132 
9.87  158 


9.87  185 
9.87  211 
9.87  238 
9.87  264 
9.87  290 


9.87  317 
9.87  343 
9.87  369 
9.87  396 
9.87  422 


9.87  448 
9.87  475 
9.87  501 
9.87  527 
9.87  554 


9.87  580 
9.87  606 
9.87  633 
9.87  659 
9.87  685 


9.87  711 


27 
26 
27 
26 
27 

26 
27 
26 
27 
27 

26 
27 
26 
27 
26 
27 
26 
26 
27 
26 

27 
26 
27 
26 

27 

26 
27 
26 
26 
27 

26 
27 
26 
27 
26 

26 
27 
26 
26 
27 

26 
27 
26 
26 
27 

26 
26 
27 
26 
26 

27 
26 
26 
27 
26 
26 
27 
26 
26 
26 


0.13  874 
0.13  847 
0.13  821 
0.13  794 
0.13  768 


0.13  741 
0.13  715 
0.13  688 
0.13  662 
0.13  635 


0.13  608 
0.13  582 
0.13  555 
0.13  529 
0.13  502 


L.  Cos. 


9.90  796 
9.90  787 
9.90  777 
9.90  768 
9.90  759 


9.90  750 
9.90  741 
9.90  731 
9.90  722 
9.90  713 


0.13  476 
0.13  449 
0.13  423 
0.13  397 
0.13  370 


0.13  344 
0.13  317 
0.13  291 
0.13  264 
0.13  238 


0.13  211 
0.13  185 
0.13  158 
0.13  132 
0.13  106 


9.90  704 
9.90  694 
9.90  685 
9.90  676 
9.90  667 


9.90  657 
9.90  648 
9.90  639 
9.90  630 
9.90  620 


9.90  611 
9.90  602 
9.90  592 
9.90  583 
9.90  574 


0.13  079 
0.13  053 
0.13  026 
0.13  000 
0.12  973 


0.12  947 
0.12  921 
0.12  894 
0.12  868 
0.12  842 


9.90  565 
9.90  555 
9.90  546 
9.90  537 
9.90  527 


9.90  518 
9.90  509 
9.90  499 
9.90  490 
9.90  480 


9  90  471 
9.90  462 
9.90  452 
9.90  443 
9.90  434 


0.12  815 
0.12  789 
0.12  762 
0.12  736 
0.12  710 


0.12  683 
0.12  657 
0.12  631 
0.12  604 
0.12  578 


9.90  424 
9.90  415 
9.90  405 
9.90  396 
9.90  386 


0.12  552 
0.12  525 
0.12  499 
0.12  473 
0.12  446 


0.12  420 
0.12  394 
0.12  367 
0.12  341 
0.12  315 


9.90  37 
9.90  368 
9.90  358 
9.90  349 
9.90  339 


9.90  330 
9.90  320 
9.90  311 
9.90  301 
9.90  292 


9.90  282 
9.90  273 
9.90  263 
9.90  254 
9.90  244 


0.12  289 


9.90  235 


10 

9 

9 

9 
10 

9 
9 
9 

10 
9 

9 
10 
9 
9 
9 

10 

9 

9 
10 

9 

9 
10 

9 
10 

9 

9 
10 

9 

9 
10 

9 
10 

9 
10 

9 

9 
10 

9 
10 

9 

10 
9 

iO 
9 

10 

9 
10 

9 
10 

9 


P.  P. 


45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 

30 

29 
28 
27 
26 

25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 

n 

10 

9 

8 
7 

5 
4 
3 
2 
J. 

0 


27 

0.4 
0.9 
1.4 
1.8 
2.2 
2.7 
3.2 
3.6 
4.0 

4.5 

9.0 

13.5 

18.0 

22.5 


26 

0.4 
0.9 
1.3 
1.7 
2.2 
2.6 
3.0 
3.5 
3.9 

4.3 

8.7 
13.0 
17.3 
21.7 


126°  (306°) 


L.  Cot,  c.d.  L.  Tan..  L.  Sin.   d 

(233°)  53 


18 

0.3 
0.6 
0.9 
1.2 

1.5 

1.8 
2.1 
2.4 
2.7 
3.0 
6.0 
9.0 
12.0 
15.0 


17 

0.3 
0.6 
0.8 
1.1 
1.4 
1.7 
2.0 
2.3 
2.6 
2.8 
5.7 
8.5 
11.3 
14.2 


16 

0.3 
0.6 
0.8 
1.1 
1.3 
1.6 
1.9 
2.1 
2.4 

2.7 

5.3 

8.0 

10.7 

13.3 


10 
20 
30 
40 
50 


10 

0.2 
0.3 
0.5 
0.7 
0.8 
1.0 
1.2 
1.3 
1.5 

1.7 
3.3 
5.0 
6.7 
8.3 


9 

0.2 
0.3 
0.4 
0.6 

0.8 
0.9 
1.0 
1.2 
1.4 

1.5 
3.0 
4.5 
6.0 
7.5 


27 

1.5 
4.5 
7.5 
10.5 
13.5 
16.5 
19.5 
22.5 
25.5 


9^ 

26 

1.4 
4.3 
7.2 
10.1 
13.0 
15.9 
18.8 
21.7 
24.6 


^4- 


76 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 

37°  (217°)  (322°)  142° 


L.  Sin.   d.  L.  Tan.  c.d.  L.  Cot.   L.  Cos.  d 


9.77  946 
9.77  963 
9.77  980 

9.77  997 

9.78  013 


9.78  030 
9.78  047 
9.78  063 
9.78  080 
9.78  097 


9.78  113 
9.78  130 
9.78  147 
9.78  163 
9.78  180 


9.78  197 
9.78  213 
9.78  230 
9.78  246 
9.78  263 


9.78  313 
9.78  329 
9.78  346 


9.78  362 
9.78  379 
9.78  395 
9.78  412 
9.78  428 


9.78  445 
9.78  461 
9.78  478 
9.78  494 
9.78  510 


9.78  527 
9.78  543 
9.78  560 
9.78  576 
9.78  592 


9.78  609 
9.78  625 
9.78  642 
9.78  658 
9.78  674 


9.78  091 
9.78  707 
9.78  723 
9.78  739 
9.78  756 


78  772 
78  788 
78  805 
78  821 
,78  837 


78  853 
78  869 
78  886 
78  902 
78  918 


9.78  934 
L.  Co3. 
127°  t307*») 


9.87  711 
9.87  738 
9.87  764 
9.87  790 
9.87  817 


9.87  843 
9.87  869 
9.87  895 
9.87  922 
9.87  948 


9.87  974 

9.88  000 
9.88  027 
9.88  053 
9.88  079 


9.88  105 
9.88  131 
9.88  158 
9.88  184 
9.88  210 


9.88  236 
9.88  262 
9.88  289 
9.88  313 
9.88  341 


9.88  367 
9.88  393 
9.88  420 
9.88  446 
9.88  472 


9.88  498 
9.88  524 
9.88  550 
9.88  577 
9.88  603 


9.88  629 
9.88  655 
9.88  681 
9.88  707 
9.88  733 


9.88  759 
9.88  786 
9.88  812 
9.88  838 
9.88  864 


9.88  890 
9.88  916 
9.88  942 
9.88  968 
9.88  994 


9.89  020 
9.89  046 
9.89  073 
9.89  099 
9.89  125 


9.89  151 
9.89  177 
9.89  203 
9.89  229 
9.89  255 

9.89  281 


L.  Cot.  c.d.  L.  Tan 


0.12  289 
0.12  262 
0.12  236 
0.12  210 
0.12  183 


0.12  157 
0.12  131 
0.12  105 
0.12  078 
0.12  052 


0.12  026 
0.12  000 
0.11  973 
0.11  947 
0.11  921 


0.11  895 
0.11  869 
0.11  842 
0.11  816 
0.11  790 


0.11  764 
0.11  738 
0.11711 
0.11  685 
0.11  659 


0.11  633 
0.11  607 
0.11  580 
0.11  554 
0.11  528 


0.11  502 
0.11  476 
0.11450 
0.11  423 
0.11  397 


0.11  371 
0.11  345 
0.11  319 
0.11  293 
0.1]  267 


0.11  241 
0.11  214 
0.11  188 
0.11  162 
0.11  136 


0.11  110 
0.11  084 
0.11  058 
0.11  032 
0.11006 


0,10  980 
0.10  954 
0.10  927 
0.10  901 
0.10  875 


0.10  &49 
0.10  8:^3 
0.10  797 
0.10  771 
0.10  745 
0.10  719 


9.90  235 
9.90  225 
9.90  216 
9.90  206 
9.90  197 


9.90  187 
9.90  178 
9.90  168 
9.90  159 
9.90  149 


9.90  139 
9.90  130 
9.90  120 
9.90  111 
9.90  101 


9.90  091 
9.90  082 
9.90  072 
9.90  063 
9.90  053 


9.90  043 
9.90  034 
9.90  024 
9.90  014 
9.90  005 


9.89  995 
9.89  98.5 
9.89976 
9.89  966 
9.89  956 


9.89  947 
9.89  937 
9.89  927 
9.89  918 
9.89  908 


9.89  898 
9.89  888 
9.89  879 
9.89  869 
9.89  859 


9.89  849 
9.89  840 
9.89  830 
9.89  820 
9.89  810 


9.89  801 
9.89  791 
9.89  781 
9.89  771 
9.89  761 


9.89  752 
9.89  742 
9.89  732 
9.89  722 
9.89  712 


9.89  702 
9.89  693 
9.89  683 
9.89  673 
9.89  663 

9.89  653 
L.  Sin. 


P.  P. 


10 
20 
30 
40 
50 


1 
2 
3 

4 

5 
6 

7 
8 
9 

10 
20 
30 
40 
50 


27 

0.4 
0.9 
1.4 
1.8 

2.2 

2.7 

3.2 

3.6 

4.0 

4.5 

9.0 

13.5 

18.0 

22.5 

17 

0.3 
0.6 
0.8 
1.1 
1.4 
1.7 
2.0 
2.3 
2.6 
2.8 
5.7 
8.5 
11.3 
14.2 

10 

0.2 
0.3 
0.5 
0.7 
0.8 
1.0 
1.2 
1.3 
1.5 

1.7 
3.3 
5.0 
6.7 
8.3 


1.4 

4.1 
6.8 
9.4 
12.2 
14.8 
17.6 
20.2 
22.9 
25.6 


26 

0.4 
0.9 
1.3 
1.7 
2.2 
2.6 
3.0 
3.5 
3.9 

4.3 

8.7 

13.0 

17.3 

21.7 

16 

0.3 
0.5 
0.8 
1.1 
1.3 
1.6 
1.9 
2.1 
2.4 
2.7 
5.3 
8.0 
10.7 
13.3 

9 

0.2 
0.3 
0.4 
0.6 

0.8 
0.9 
1.0 
1.2 
1.4 

1.5 
3.0 
4.5 
6.0 
7.5 


10   IC 
27   26 


1.3 

3.9 

6.5 

9.1 

11.7 

14.3 

16.9 

19.5 

22.1 

24.7 


P.P. 


77 


(232°)  62° 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 


38°  (218°) 


(321°)  141° 


'   L.  Sin.   d.  L.  Tan.  c.d.l  L.  Cot.  ^.  Cos.  d 


9.78  934 
9.78  950 
9.78  967 
9.78  983 
9.78  999 


9.79  013 
9.79  031 
9.79  047 
9.79  063 
9.79  079 


9.79  095 
9.79  111 
9.79  128 
9.79  144 
9.79  160 


9.79  176 
9.79  192 
9.79  20S 
9.79  224 
9.79  240 


9.79  256 
9.79  272 
9.79  288 
9.79  304 
9.79  319 


9.79  335 
9.79  351 
9.79  367 
9.79  383 
9.79  399 


9.79  415 
9.79  431 
9.79  447 
9.79  463 
9.79  478 


9.79  494 
9.79  510 
9.79  526 
9.79  542 
9.79  558 


9.79  573 
9.79  589 
9.79  605 
9.79  621 
9.79  636 


9.79  652 
9.79  668 
9.79  6S4 
9.79  699 
9.79  715 


9.79  731 
9.79  746 
9.79  762 
9.79  778 
9.79  793 


9.79  809 
9.79  825 
9.79  840 
9.79  856 
9.79  872 


9.79  S8< 


L.  Cos. 


128°  (308°) 


16 
17 
16 
16 
16 

16 
16 
16 
16 
16 
16 
17 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
15 
16 
16 
16 
16 
16 
16 
16 
16 
16 
15 
16 
16 
16 
16 
16 
15 

16 
16 
16 
15 
16 

16 
16 
15 
16 
16 

15 
16 
16 
15 
16 

16 
15 
16 
16 
15 


9.89  281 
9.89  307 
9.89  333 
9.89  359 
9.89  385 


9.89  411 
9.89  437 
9.89  463 
9.89  489 
9.89  515 


9.89  541 
9.89  567 
9.89  593 
9.89  619 
9.89  645 


9.89  671 
9.89  697 
9.89  723 
9.89  749 
9.89  775 


9.89  801 
9.89  827 
9.89  853 
9.89  879 
9.89  905 


9.89  931 
9.89  957 

9.89  983 

9.90  009 
9.90  035 


9.90  061 
9.90  086 
9.90  112 
9.90  138 
9.90  164 


9.90  190 
9.90  216 
9.90  242 
9.90  268 
9.90  294 


9.90  320 
9.90  346 
9.90  371 
9.90  397 
9.90  423 


9.90  449 
9.90  475 
9.90  501 
9.90  527 
9.90  553 


9.90  578 
9.90  604 
9.90  630 
9.90  656 
9.90  682 


9.90  708 
9.90  734 
9.90  759 
9.90  785 
9.90  811 


9.90  837 


26 
26 
26 
26 
26 
26 
26 
26 
26 
26 

26 
26 
26 
26 
26 
26 
26 
26 
26 
26 

26 
26 
26 
26 
26 

26 
26 
26 
26 
26 

25 
26 
26 
26 
26 

26 
26 
26 
26 
26 
26 
25 
26 
26 
26 

26 
26 
26 
26 
25 

26 
26 
26 
26 
26 

26 
25 
26 
26 
26 


0.10  719 
0.10  693 
0.10  667 
0.10  641 
0.10  615 


0.10  589 
0.10  563 
0.10  537 
0.10  511 
0.10  485 


0.10  459 
0.10  433 
0.10  407 
0.10  381 
0.10  355 


0.10  329 
0.10  303 
0.10  277 
0.10  251 
0.10  225 


0.10  199 
0.10  173 
0.10  147 
0.10  121 
0.10  095 


0.10  069 
0.10  043 
0.10  017 
0.09  991 
0.09  965 


0.09  939 
0.09  914 
0.09  888 
0.09  862 
0.09  836 


0.09  810 
0.09  784 
0.09  758 
0.09  732 
0.09  706 


9.89  653 
9.89  643 
9.89  633 
9.89  624 
9.89  614 


9.89  604 
9.89  594 
9.89  584 
9.89  574 
9.89  564 


9.89  554 
9.89  544 
9.89  534 
9.89  524 
9.89  514 


9.89  504 
9.89  495 
9.89  485 
9.89  475 
9.89  465 


9.89  455 
9.89  445 
9.89  435 
9.89  425 
9.89  415 


9.89  405 
9.S9  395 
9.89  385 
9.89  375 
9.89  364 


9.89  354 
9.89  344 
9.89  334 
9.89  324 
9.89  314 


0.09  680 
0.09  654 
0.09  629 
0.09  603 
0.09  577 


0.09  551 
0.09  526 
0.09  499 
0.09  473 
0.09  447 


0.09  422 
0.09  396 
0.09  370 
0.09  344 
0.09  31S 


0.09  292 
0.09  266 
0.09  241 
0.09  215 
0.09  1S9 


0.09  163 


L.  Cot.  Ic.d.i  L.  Tan. 


9.89  30 
9.89  294 
9.89  284 
9.89  27 
9.89  264 


9.89  254 
9.89  244  , , 
9.89  233  }\ 
9.89  223 
9.89  213 


9.89  203 
9.89  193 
9.89  183 
9.89  173 
9.89  162 


9.89  152 
9.89  142 
9.89  132 
9.89  122 
9.89  112 


9.89  101 
9.89  091 
9.89  081 
9.89  071 
9.89  060 


9.89  050 


L.  Sin. 


60 

59 
58 
57 
56 
55 
54 
53 
52 
51 

50 

49 
48 
47 
46 

45 
44 
43 
42 
41 

40 

39 
38 
3 
36 

35 
34 
33 
32 
31 
30 
29 
2S 
27 
26 

25 
24 
23 
22 
21 

20 

19 
18 
17 
16 

15 
14 
13 
12 
11 

10 

9 
8 

7 


P.  P. 


26 

0.4 
0.9 
1.3 
1.7 
2.2 
2.6 
3.0 
3.5 
3.9 

4.3 

8.7 
13.0 
17.3 
21.7 


25 

0.4 
0.8 
1.2 
1.7 
2.1 
2.5 
2.9 
3.3 
3.8 

4.2 

8.3 

12.5 

16.7 

20.8 


17 

16 

0.3 

0.3 

0.6 

0.5 

0.8 

0.8 

1.1 

1.1 

1.4 
1.7 
2.0 
2.3 
2.6 

2.8 

5.7 

8.5 

11.3 

14.2 

11 

0.2 
0.4 
0.6 
0.7 

0.9 
1.1 
1.3 
1.5 
1.6 

1.8 
3.7 
5.5 
7.3 
9.2 


1.3 
1.6 
1.9 
2.1 
2.4 
2.7 
5.3 
8.0 
10.7 
13.3 
10 
0.2 
0.3 
0.5 
0.7 

0.8 
1.0 
1.2 
1.3 
1.5 

1.7 
3.3 
5.0 
6.7 

8.3 


15 

0.2 
0.5 
0.8 
1.0 
1.2 
1.5 
1.8 
2.0 
2.2 

2.5 

5.0 

7.5 

10.0 

12.5 

9 

0.2 
0.3 
0.4 
0.6 
0.8 
0.9 
1.0 
1.2 
1.4 

1.5 
3.0 
4.5 
6.0 
7.5 


10 

26 

1.3 

3.9 

6.5 

9.1 

11.7 

14.3 

16.9 

19.5 

22.1 

24.7 


10 

25 

1.2 

3.8 

6.2 

8.8 

11.2 

13.8 

16.2 

18.8 

21.2 

23.8 


9^ 
26 

1.4 
4.3 

7.2 
10.1 
13.0 
15.9 
18.8 
21.7 
24.6 


P.P. 


(231")  51° 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 


39"  (219°) 


(320°)  140° 


L.  Sin. 


79  887 
79  903 
.79  918 
.79  934 
.79  950 


,79  965 

79  981 
,79  996 
.80  012 

80  027 


.80  043 
.80  058 
.80  074 
.80  089 
.80  105 


.80  120 
.80  136 
.80  151 
.80  166 
.80  182 


,80  197 
.80  213 
.80  228 
.80  244 
.80  259 


.80  274 
.80  290 
.80  305 
.80  320 
.80  336 


80  351 
,80  366 
.80  382 
.80  397 
.80  412 


,80  428 
80  443 
,80  458 
,80  473 
,80  489 


80  504 
80  519 
80  534 
80  550 
80  565 


d.  L.  Tan.  c.d.  L.  Cot.  L.  Cos 


,80  580 
,80  595 
.80  610 
.80  625 
.80  641 


,80  656 
80  671 
,80  686 
,80  701 
,80  716 


80  731 
80  746 
80  762 
,80  777 
.80  792 


9.80  807 
L.  Cos. 
129°  (309°/ 


16 
15 
16 
16 
15 
16 
15 
16 
15 
16 
15 
16 
15 
16 
15 

16 
15 
15 
16 
15 

16 
15 
16 
15 
15 

16 
15 
15 
16 
15 

15 
16 
15 
15 
16 
15 
15 
15 
16 
15 

15 
15 
16 
15 
15 

15 
15 
15 
16 
15 

15 
15 
15 
15 
15 

15 
16 
15 
15 
15 

T 


9.90  837 
9.90  863 
9.90  889 
9.90  914 
9.90  940 


9.90  966 

9.90  992 

9.91  018 
9.91  043 
9.91  069 


9.91  095 
9.91  121 
9.91  147 
9.91  172 
9.91  198 


9.91  224 
9.91  250 
9.91  276 
9.91  301 
9.91  327 


9.91  353 
9.91  379 
9.91  404 
9.91  430 
9.91  456 


9.91  482 
9.91  507 
9.91  533 
9.91  559 
9.91  585 


9.91  610 
9.91  636 
9.91  662 
9.91  688 
9.91  713 


9.91  739 
9.91  765 
9.91  791 
9.91  816 
9.91  842 


9.91  868 
9.91  893 
9.91  919 
9.91  945 
9.91  971 


9.91  996 

9.92  022 
9.92  048 
9.92  073 
9.92  099 


9.92  125 
9.92  150 
9.92  176 
9.92  202 
9.92  227 


9.92  253 
9.92  279 
9.92  304 
9.92  330 
9.92  356 

9.92  381 
L.  Cot. 


26 
26 
25 
26 
26 

26 
26 
25 
26 
26 

26 
26 
25 
26 
26 
26 
26 
25 
26 
26 

26 
25 
26 
26 
26 

25 
26 
26 
26 
25 

26 
26 
26 
25 
26 
26 
26 
25 
26 
26 
25 
26 
26 
26 
25 

26 
26 
25 
26 
26 

25 
26 
26 
25 
26 

26 
25 
26 
26 
25 


0.09  163 
0.09  137 
0.09  111 
0.09  086 
0.09  060 


0.09  034 
0.09  008 
0.08  982 
0.08  957 
0.08  931 


0.08  905 
0.08  879 
0.08  853 
0.08  828 
0.08  802 


0.08  776 
0.08  750 
0.08  724 
0.08  699 
0.08  673 


0.08  647 
0.08  621 
0.08  596 
0.08  570 
0.08  544 


0.08  518 
0.08  493 
0.08  467 
0.08  441 
0.08  415 


0.08  390 
0.08  364 
0.08  338 
0.08  312 
0.08  287 


0.08  261 
0.08  235 
0.08  209 
0.08  184 
0.08  158 


9.89  050 
9.89  040 
9.89  030 
9.89  020 
9.89  009 


9.88  999 
9.88  989 
9.88  978 
9.88  968 
9.88  958 


9.88  948 
9.88  937 
9.88  927 
9.88  917 
9.88  906 


9.88  896 
9.88  886 
9.88  875 
9.88  865 
9.88  855 


9.88  844 
9.88  834 
9.88  824 
9.88  813 
9.88  803 


9.88  793 
9.88  782 
9.88  772 
9.88  761 
9.88  751 


9.88  741 
9.88  730 
9.88  720 
9.88  709 
9.88  699 


0.08  132 
0.08  107 
0.08  081 
0.08  055 
0.08  029 


0.08  004 
0.07  978 
0.07  952 
0.07  927 
0.07  901 


0.07  875 
0.07  850 
0.07  824 
0.07  798 
0.07  773 


0.07  747 
0.07  721 
0.07  696 
0.07  670 
0.07  644 

0.07  619 


c.d.  L.  Tan. 


9.88  688 
9.88  678 
9.88  668 
9.88  657 
9.88  647 


9.88  636 
9.88  626 
9.88  615 
9.88  605 
9.88  594 


9.88  584 
9.88  573 
9.88  563 
9.88  552 
9.88  542 


9.88  531 
9.88  521 
9.88  510 
9.88  499 
9.88  489 


9.88  478 
9.88  468 
9.88  457 
9.88  447 
9.88  436 

9.88  42.5 
L.  Sin. 


P.P. 


60 

59 
58, 
57 
56 

55 
54 
53 
52 
51 

50 

49 

48 
47 
46 

45 
44 
43 
42 
41 
40 
39 
38 
37 
36 

35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 

20 

19 
18 
17 
16 

15 
14 
13 
12 
11 

10 


d.\  ' 


10 
20 
30 
40 
50 
It 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
20 
30 
40 
50 


1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
20 
30 
40 
50 


26 

0.4 
0.9 
1.3 
1.7 
2.2 
2.6 
3.0 
3.5 
3.9 

4.3 

87 

13.0 

17.3 

217 

16 

0.3 

0.5 

0.8 

1.1 

1.3 

1.6 

1.9 

2.1 

2.4 

27 

5.3 

8.0 

107 

13.3 

11 

0.2 
0.4 
0.6 
0.7 
0.9 
1.1 
1.3 
1.5 
1.6 
1.8 
3.7 
5.5 
7.3 
9.2 


25 

0.4 

0.8 

1.2 

17 

2.1 

2.5 

2.9 

3.3 

3.8 

4.2 

8.3 

12.5 

16.7 

20.8 

15 

0.2 
0.5 
0.8 
1.0 

1.2 
1.5 
1.8 
2.0 
2.2 

2.5 
5.0 
7.5 
10.0 
12.5 
10 
0.2 
0.3 
0.5 
0.7 
0.8 
1.0 
1.2 
1.3 
1.5 
1.7 
3.3 
5.0 
6.7 
8.3 


11   11 
26   25 


1.2 

3.5 

5.9 

8.3 

10.6 

13.0 

15.4 

177 

20.1 

24,8 


P.  P. 


1.1 

3.4 

57 

7.9 

10.2 

12.5 

14.8 

17.1 

19.3 

21.6 

23.^ 


79 


(230°)  50= 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 

40°  (220*^  (319°)  139" 


L.  Sin.  d.  L.  Tan.  c.d.  L.  Cot.  L.  Cos.  d 


9.80 
9.80 
9.80 
9.80 
9.80 


9.80 
9.80 
9.80 
9.80 
9.80 


9.80 
9.80 
9.80 
9.81 
9.81 


9.81 
9.81 
9.81 
9.81 
9.81 


9.81 
9.81 
9.81 
9.81 
9.81 


9.81 
9.81 
9.81 
9.81 
9.81 


9.81 
9.81 
9.81 
9.81 
9.81 


9.81 
9.81 
9.81 
9.81 
9.81 


9.81 
9.81 
9.81 
9.81 
9.81 


807 
822 
837 
852 
867 
882 
897 
912 
927 
942 

957 
972 
987 
002 
017 
032 
047 
061 
076 
091 

106 
121 
136 
151 
166 

180 
195 
210 
225 
240 
254 
269 
284 
299 
314 

328 
343 
358 
372 
387 
402 
417 
431 
446 
461 


9.81 
9.81 
9.81 
9.81 
9.81 


475 
490 
505 
519 
534 


9.81 
9.81 
9.81 
9.81 
9.81 


549 
563 
578 
592 
607 


9.81 
9.81 
9.81 
9.81 
9.81 


622 
636 
651 
665 
680 


9.81  694 


L.  Cos. 
130°  C310°) 


15 
15 
15 
15 
15 
15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

15 
14 
15 
15 
15 

15 
15 
15 
15 
14 

15 
15 
15 
15 
14 

15 
15 
15 
15 
14 

15 
15 
14 
15 
15 

15 
14 
15 
15 
14 

15 
15 
14 
15 
15 
14 
15 
14 
15 
15 
14 
15 
14 
15 
14 


9.92  381 
9.92  407 
9.92  433 
9.92  458 
9.92  484 


9.92  510 
9.92  535 
9.92  561 
9.92  587 
9.92  612 


9.92  638 
9.92  663 
9.92  689 
9.92  715 
9.92  740 


9.92  766 
9.92  792 
9.92  817 
9.92  843 
9.92  868 


9.92  894 
9.92  920 
9.92  945 
9.92  971 
9.92  996 


9.93  022 
9.93  048 
9.93  073 
9.93  099 
9.93  124 


d. 


9.93  150 
9.93  175 
9.93  201 
9.93  227 
9.93  252 


9.93  278 
9.93  303 
9.93  329 
9.93  354 
9.93  380 


9.93  406 
9.93  431 
9.93  457 
9.93  482 
9.93  508 


9.93  533 
9.93  559 
9.93  584 
9.93  6]  0 
9.93  636 


9.93  661 
9.93  687 
9.93  712 
9.93  738 
9.93  763 


9.93  789 
9.93  814 
9.93  840 
9.93  865 
9.93  891 


9.93  916 


26 
26 
25 
26 
26 
25 
26 
26 
25 
26 

25 
26 
26 
25 
26 

26 
25 
26 
25 
26 

26 
25 
26 
25 
26 
26 
25 
26 
25 
26 
25 
26 
26 
25 
26 
25 
26 
25 
26 
26 
25 
26 
25 
26 
25 

26 
25 
26 
26 
25 

26 
25 
26 
25 
26 
25 
26 
25 
26 
25 


0.07  619 
0.07  593 
0.07  567 
0.07  542 
0.07  516 


0.07  490 
0.07  465 
0.07  439 
0.07  413 
0.07  388 


0.07  362 
0.07  337 
0.07  311 
0.07  285 
0.07  260 


9.88  425 
9.88  415 
9.88  404 
9.88  394 
9.88  383 


9.88  372 
9.88  362 
9.88  351 
9.88  340 
9.88  330 


0.07  234 
0.07  208 
0.07  183 
0.07  157 
0.07  132 


0.07  106 
0.07  080 
0.07  055 
0.07  029 
0.07  004 


0.06  978 
0.06  952 
0.06  927 
0.06  901 
0.06  876 


0.06  850 
0.06  825 
0.06  799 
0.06  773 
0.06  748 


0.06  722 
0.06  697 
0.06  671 
0.06  646 
0.06  620 


0.06  594 
0.06  569 
0.06  543 
0.06  518 
0.06  492 


0.06  467 
0.06  441 
0.06  416 
0.06  390 
0.06  364 


0.06  339 
0.06  313 
0.06  288 
0,06  262 
0.06  237 


0.06  211 
0.06  186 
0.06  160 
0.06  135 
0.06  109 


9.88  319 
9.88  308 
9.88  298 
9.88  287 
9.88  276 


9.88  266 
9.88  255 
9.88  244 
9.88  234 
9.88  223 


9.88  212 
9.88  201 
9.88  191 
9.88  180 
9.88  169 


9.88  158 
9.88  148 
9.88  137 
9.88  126 
9.88  115 


9.88  105 
9.88  094 
9.88  083 
9.88  072 
9.88  061 


9.88  051 
9.88  040 
9.88  029 
9.88  018 
9.88  007 


9.87  996 
9.87  985 
9.87  975 
9.87  964 
9.87  953 


9.87  942 
9.87  931 
9.87  920 
9.87  909 
9.87  898 


9.87  887 
9.87  877 
9.87  866 
9.87  853 
9.87  844 


0.06  084 


L.  Cot.    c.d.    L.  Tan 


9.87  833 
9.87  822 
9.87  811 
9.87  800 
9.87  789 


9.87  778 


L.  Sin. 


10 
11 
10 
11 
11 

10 

11 
11 

10 

11 
11 

10 

11 
11 

10 

11 
11 

10 

11 
11 

11 

10 

11 
11 
11 

10 

11 
11 
11 

10 

11 
11 
11 
11 

10 

11 
11 
11 
11 
11 

11 

10 

11 
11 
11 

11 
11 
11 
11 
11 

10 

11 
11 
11 
11 

11 
1] 
11 
11 
11 


60 

59 
58 
57 
56 

55 
54 
53 
52 
51 

50 

49 
48 
47 
46 

45 
44 
43 
42 
41 

40 

39 
38 
37 
36 

35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 

20 

9 

8 
7 
6 

5 
4 
3 
2 
1 

10 

9 

8 
7 
6 

5 
4 
3 
2 
1 

0 


P  P. 


1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

20 

30 

40 

50 

// 

1 
2 
3 
4 

5 
6 


10 
20 
30 
40 
50 


26 

0.4 
0.9 
1.3 
1.7 
2.2 
2.6 
3.0 
3.5 
3.9 

4.3 

8.7 
13.0 
17.3 
21.7 

15 

0.2 
0.5 
0.8 
1.0 
1.2 
1.5 
1.8 
2.0 
2.2 

2.5 

5.0 

7.5 

10.0 

12.5 

11 

0.2 
0.4 
0.6 
0.7 

0.9 
1.1 
1.3 

1.5 
1.6 
1.8 
3.7 
5.5 
7.3 
9.2 


25 

0.4 

0.8 

1.2 

1.7 

2.1 

2.5 

2.9 

3.3 

3.8 

4.2 

8.3 

12.5 

16.7 

20.8 

14 

0.2 
0.5 
0.7 
0.9 
1.2 
1.4 
1.6 
1.9 
2.1 

2.3 
4.7 
7.0 
9.3 
11.7 

10 

0.2 
0.3 
0.5 
0.7 

0.8 
1.0 
1.2 
1.3 
1.5 
1.7 
3.3 
5.0 
6.7 
8.3 


11 

10 

10 

26 

26 

25 

0 

1 

2 
3 
4 

1.2 

1.3 

1.2 

3.6 

3.9 

3.8 

5.9 

6.5 

6.2 

8.3 

9.1 

8.8 

10.6 

11.7 

11.2 

6 
7 
8 
9 
10 
11 

13.0 

14.3 

13.8 

15.4 

16.9 

16.2 

17.7 

19.5 

18.8 

20.1 

22.1 

21.2 

22.5 
24.8 

24.7 

23.S 

P.P. 


80 


(229°)  49° 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 


41°  (221°) 


(318°)  138° 


L.  Sin.   d.   L.  Tan.  c.d.  L.  Cot.   L.  Cos.  d 


9.81  694 
9.81  709 
9.81  723 
9.81  738 
9.81  752 


9.81  767 
9.81  781 
9.81  796 
9.81  810 
9.81  825 


9.81  839 
9.81  854 
9.81  868 
9.81  882 
9.81  897 


9.81  911 
9.81  926 
9.81  940 
9.81  955 
9.81  969 


9.81  983 

9.81  998 

9.82  012 
9.82  026 
9.82  041 


9.82  055 
9.82  069 
9.82  084 
9.82  098 
9.82  112 


30  9.82  126 

31  I  9.82  141 

32  S  9.82  155 
9.82  169 
9.82  184 


9.82  198 
9.82  212 
9.82  226 
9.82  240 
9.82  255 


9.82  269 
9.82  283 
9.82  297 
9.82  311 
9.82  326 


9.82  340 
9.82  354 
9.82  368 
9.82  382 
9.82  396 


9.82  410 
9.82  424 
9.82  439 
9.82  453 
9.82  467 


9.82  481 
9.82  495 
9.82  509 
9.82  523 
9.82  537 


9.82  551 


L.  Cos. 


131°  (311°) 


93  916 
93  942 
93  967 

93  993 

94  018 


94  044 
94  069 
94  095 
94  120 
94  146 


94  171 
94  197 
94  222 
94  248 
94  273 


94  299 
94  324 
94  350 
94  375 
94  401 


94  426 
94  452 
94  477 
94  503 
94  528 


94  554 
94  579 
94  604 
94  630 
94  655 


94  681 
94  706 
94  732 
94  757 
94  783 


94  808 
94  834 
94  859 
94  884 
94  910 


94  935 
94  961 

94  986 

95  012 
95  037 


95  062 
95  088 
95  113 
95  139 
95  164 


95  190 
95  215 
95  240 
95  266 
95  291 


95  317 

95  342 

95  368 

9.95  393 

9.95  418 

9.95  444 


L.  Cot.  c.d.  L.  Tan 


0.06  084 
0.06  058 
0.06  033 
0.06  007 
0.05  982 


0.05  956 
0.05  931 
0.05  905 
0.05  880 
0.05  854 


0.05  829 
0.05  803 
0.05  778 
0.05  752 
0.05  727 


0.05  701 
0.05  676 
0.05  650 
0.05  625 
0.05  599 


0.05  574 
0.05  548 
0.05  523 
0.05  497 
0.05  472 


0.05  446 
0.05  421 
0.05  396 
0.05  370 
0.05  345 


0.05  319 
0.05  294 
0.05  268 
0.05  243 
0.05  217 


0.05  192 
0.05  166 
0.05  141 
0.05  116 
0.05  090 


0.05  065 
0.05  039 
0.05  014 
0.04  988 
0.04  963 


0.04  938 
0.04  912 
0.04  887 
0.04  861 
0.04  836 


0.04  810 
0.04  785 
0.04  760 
0.04  734 
0.04  709 


0.04  683 
0.04  658 
0.04  632 
0.04  607 
0.04  582 


0.04  556 


9.87  778 
9.87  767 
9.87  756 
9.87  745 
9.87  734 


9.87  723 
9.87  712 
9.87  701 
9.87  690 
9.87  679 


9.87  668 
9.87  657 
9.87  646 
9.87  635 
9.87  624 


9.87  613 
9.87  601 
9.87  590 
9.87  579 
9.87  568 


9.87  557 
9.87  546 
9.87  535 
9.87  524 
9.87  513 


9.87  501 
9.87  490 
9.87  479 
9.87  468 
9.87  457 


9.87  446 
9.87  434 
9.87  423 
9.87  412 
9.87  401 


9.87  390 
9.87  378 
9.87  367 
9.87  356 
9.87  345 


9.87  334 
9.87  322 
9.87  311 
9.87  300 
9.87  288 


9.87  277 
9.87  266 
9.87  255 
9.87  243 
9.87  232 


9.87  221 
9.87  209 
9.87  198 
9.87  187 
9.87  175 


9.87  164 
9.87  153 
9.87  141 
9.87  130 
9.87  119 


9  87  107 


L.  Sin. 


P.P. 


10 
20 
30 
40 
50 

1 
2 
3 

4 

5 
6 
7 
8 
9 

10 
20 
30 
40 
50 


26 

0.4 
0.9 
1.3 
1.7 
2.2 
2.6 
3.0 
3.5 
3.9 

4.3 

8.7 

13.0 

17.3 

21.7 

15 

0.2 
0.5 
0.8 
1.0 
1.2 
1.5 
1.8 
2.0 
2.2 

2.5 

5.0 

7.5 

10.0 

12.5 

12 

0.2 
0,4 
0.6 
0.8 

1.0 
1.2 
1.4 
1.6 
1.8 

2.0 
4.0 
6.0 
8.0 
10.0 


25 

0.4 
0.8 
1.2 
1.7 

2.1 

2.5 

2.9 

3.3 

3.8 

4.2 

8.3 

12.5 

16.7 

20.8 

14 

0.2 
0.5 
0.7 
0.9 

1.2 
1.4 
1.6 
1.9 

2.1 

2.3 

4.7 

7.0 

9.3 

11.7 

11 

0.2 
0.4 
0.6 
0.7 

0.9 
1.1 
1.3 
1.5 
1.6 

1.8 
3.7 
5.5 
7.3 

9.2 


12    12 


26 

1.1 

3.2 

5.4 

7.6 

9.8 

11.9 

14.1 

16.2 

18.4 

20.6 

22.8 

24.9 


25 

1.1 

3.1 

5.2 

7.3 

9.4 

11.5 

13.5 

15.6 

17.7 

19.8 

21.9 

23.9 


11 
25 

1.1 

3.4 

5.7 

7.9- 

10.2 

12.5- 

14.8 

17.1 

19.3 

21.6 

23.9- 


P.P. 


(228°)  48° 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 

430  (222°)  ^317°)  137° 


L.  Sin. 


9.82  551 
9.82  565 
9.82  579 
9.82  593 
9.82  607 


9.82  621 
9.82  635 
9.82  649 
9.82  663 
9.82  677 


9.82  691 
9.82  705 
9.82  719 
9.82  733 
9.82  747 


9.82  761 
9.82  775 
9.82  788 
9.82  802 
9.82  816 


9.82  830 
9.82  844 
9.82  858 
9.82  872 
9.82  885 


9.8-2  899 
9.82  913 
9.82  927 
9.82  941 
9.82  955 


9.82  968 
9.82  982 

9.82  996 

9.83  010 
9.83  023 


9.83  037 
9.83  051 
9.83  065 
9.83  078 
9.83  092 


9.83  106 
9.83  120 
9.83  133 
9.83  147 
9.83  161 


9.83  174 
9.83  188 
9.83  202 
9.83  215 
9.83  229 


9.83  242 
9.83  256 
9.83  270 
9.83  283 
9.83  297 


9.83  310 
9.83  324 
9.83  338 
9.83  351 
9.83  365 


9.83  378 


14 
14 
14 
14 
14 

14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
13 
14 
14 
14 

14 
14 
14 
13 
14 

14 
14 
14 
14 
13 

14 
14 
14 
13 
14 

14 
14 
13 
14 
14 
14 
13 
14 
14 
13 

14 
14 
13 
14 
13 

14 
14 
13 
14 
13 
14 
14 
13 
14 
13 


L.  Tan.  c.d.  L.  Cot.  L.  Cos.  d 


9.95  444 
9.95  469 
9.95  495 
9.95  520 
9.95  545 


9.95  571 

9.95  596 

9.96  622 
9.95  647 
9.95  672 


9.95  698 
9.95  723 
9.95  748 
9.95  774 
9.95  799 


9.95  825 
9.95  850 
9.95  875 
9.95  901 
9.95  926 


9.95  952 

9.95  977 

9.96  002 
9.96  028 
9.96  053 


9.96  078 
9.96  104 
9.96  129 
9.96  155 
9.96  180 


9.96  205 
9.96  231 
9.96  256 
9.96  281 
9.96  307 


9.96  332 
9.96  357 
9.96  383 
9.96  408 
9.96  433 


9.96  459 
9.96  484 
9.96  510 
9.96  535 
9.96  560 


9.96  586 
9.96  611 
9.96  636 
9.96  662 
9.96  687 


9.96  712 
9.96  738 
9.96  763 
9.96  788 
9.96  814 


9.96  839 
9.96  864 
9.96  890 
9.96  915 
9.96  940 


9.96  966 


25 
26 
25 
25 
26 
25 
26 
25 
25 
26 
25 
25 
26 
25 
26 
25 
25 
26 
25 
26 

25 
25 
26 
25 
25 

26 
25 
26 
25 
25 

26 
25 
25 
26 
25 

25 
26 
25 
25 
26 
25 
26 
25 
25 
26 

25 
25 
26 
25 
25 

26 
25 
25 
26 
25 

25 
26 
25 
25 
26 


0.04  556 
0.04  531 
0.04  505 
0.04  480 
0.04  455 


0.04  429 
0.04  404 
0.04  378 
0.04  353 
0.04  328 


0.04  302 
0.04  277 
0.04  252 
0.04  226 
0.04  201 


0.04  175 
0.04  150 
0.04  125 
0.04  099 
0.04  074 


0.04  048 
0.04  023 
0.03  998 
0.03  972 
0.03  94 


9.87  107 
9.87  096 
9.87  085 
9.87  073 
9.87  062 


9.87  060 
9.87  039 
9.87  028 
9.87  016 
9.87  005 


9.86  993 
9.86  982 
9.86  970 
9.86  959 
9.86  947 


9.86  936 
9.86  924 
9.86  913 
9.86  902 
9.86  890 


0.03  922 
0.03  896 
0.03  871 
0.03  845 
0.03  820 


L.  Cos.  I  d.  L.  Cot,  c.d.  L.  Tan.   L.  Sin 


0.03  795 
0.03  769 
0.03  744 
0.03  719 
0.03  693 


0.03  668 
0.03  643 
0.03  617 
0.03  592 
0.03  567 


0.03  541 
0.03  516 
0.03  490 
0.03  465 
0.03  440 


0.03  414 
0.03  389 
0.03  364 
0.03  338 
0.03  313 


0.03  288 
0.03  262 
0.03  237 
0.03  212 
0.03  186 


0.03  161 
0.03  136 
0.03  110 
0.03  085 
0.03  060 


9.86  879 
9.86  867 
9.86  855 
9.86  844 
9.86  832 


9.86  821 
9.86  809 
9.86  798 
9.86  786 
9.86  775 


9.86  763 
9.86  752 
9.86  740 
9.86  728 
9.86  717 


9.86  705 
9.86  694 
9.86  682 
9.86  670 
9.86  659 


9.86  647 
9.86  635 
9.86  624 
9.86  612 
9.86  600 


9.86  589 
9.86  577 
9.86  565 
9.86  554 
9.86  542 


9.86  530 
9.86  518 
9.86  507 
9.86  496 
9.86  483 


0.03  034 


9.86  472 
9.86  460 
9.86  448 
9.86  436 
9.86  425 


9.86  413 


P.  P. 


60 

59 
58 
57 
56 

55 
54 
53 
52 
51 

50 

49 

48 
47 
46 

45 
44 
43 
42 
41 

40 

39 
38 
37 
36 

35 
34 
33 
32 
31 
30 
29 
28 
27 
26 

25 
24 
23 
22 
21 

20 

19 
18 
17 
16 

15 
14 
13 
12 

n 

10 

9 

8 

7 

_6 

5 
4 
3 
2 
J. 
0 


1 

2 
3 
4 

5 
6 

7 
S 
9 

10 
20 
30 
40 
50 
II 

1 
2 
3 
4 

5 
6 
7 


10 
20 
30 
40 
50 
// 

1 

2 
3 

4 

5 
6 

7 


26 

0.4 
0.9 
1.3 
1.7 
2.2 
2.6 
3.0 
3.5 
3.9 

4.3 

8.7 

13.0 

17.3 

21.7 

14 

0.2 
0.5 
0.7 
0.9 

1.2 
1.4 
1.6 
1.9 
2.1 

2.3 
4.7 
7.0 
9.3 
11.7 
12 
0.2 
0.4 
0.6 
0.8 

1.0 
1.2 
1.4 
1.6 
1.8 

2.0 
4.0 
6.0 
8.0 
10.0 


25 

0.4 

0.8 

1.2 

■*.7 

2.1 

2.5 

2.9 

3.3 

3.8 

4.2 

8.3 

12.6 

16.7 

20.8 

18 

0.2 
0.4 
0.6 
0.9 

1.1 
1.3 
1.6 
1.7 
2.0 
2.2 
4.3 
6.5 
8.7 
10.8 

11 

0.2 
0.4 
0.6 
0.7 
0.9 
1.1 
1.3 
1.5 
1.6 
1.8 
3.7 
5.5 
7.3 
9.2 


12 


11        11 


26        26 


1.1 

3.2 

5.4 

7.6 

9.8 

11.9 

14.1 

16.2 

18.4 

20.6 

22.8 

24.9 


1.2 

3.6 

5.9 

8.3 

10.6 

13.0 

15.4 

17.7 

20.1 

22.5 

24.8 


25 

1.1 

3.4 

5.7 

7.9 

10.2 

12.5 

14.8 

17.1 

19.3 

21.6 

23.9 


P.  P. 


132°  C312°> 


82 


(227°)  47° 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 

43°  (223°)  (Sie*)  136*» 


L.  Sin.   d.  L.  Tan.  c.d.  L.  Cot.   L.  Cos.  d. 


.83  378 
.83  392 
.83  405 
.83  419 
.83  432 


83  446 
83  459 
83  473 

83  486 
83  500 


.83  513 
.83  527 
,83  540 
83  554 
83  567 


,83  581 
,83  594 
,83  608 
,83  621 
83  634 


83  648 
83  661 
83  674 
83  688 
83  701 


83  715 
83  728 
83  741 
83  753 
83  768 


83  781 
83  795 
83  808 
83  821 
83  834 


83  848 
83  861 
83  874 
83  887 
83  901 


83  914 
83  927 
83  940 
83  954 
83  967 


83  980 

83  993 

84  006 
84  020 
84  033 


84  046 
84  059 
84  072 
84  085 
84  098 


84  112 
84  125 
84  138 
84  151 
84  164 


9.84  177 


L.  Cos. 


133°  (313°) 


d. 


9.96  966 

9.96  991 

9.97  016 
9.97  042 
9.97  067 


9.97  092 
9.97  118 
9.97  143 
9.97  Its 
9.97  193 


9.97  219 
9.97  244 
9.97  269 
9.97  295 
9.97  320 


9.97  345 
9.97  371 
9.97  396 
9.97  421 
9.97  447 


9.97  472 
9.97  497 
9.97  523 
9.97  548 
9.97  573 


9.97  598 
9.97  624 
9.97  649 
9.97  674 
9.97  700 


9.97  723 
9.97  750 
9.97  776 
9.97  801 
9.97  826 


9.97  851 
9.97  877 
9.97  902 
9.97  927 
9.97  953 


9.97  978 

9.98  003 
9.98  029 
9.98  054 
9.98  079 


9.98  104 
9.98  130 
9.98  155 
9.98  180 
9.98  206 


9.98  231 
9.98  256 
9.98  281 
9.98  307 
9.98  .332 


9.98  357 
9.98  383 
9.98  408 
9.98  433 
9.98  458 


9.98  484 


0.03  034 
0.03  009 
0.02  984 
0.02  958 
0.02  933 


L.  Cot.  c.d.  L.  Tan 


0.02  908 
0.02  882 
0.02  857 
0.02  832 
0.02  807 


9.86  413 
9.86  401 
9.86  389 
9.86  377 
9.86  366 


0.02  781 
0.02  756 
0.02  731 
0.02  705 
0.02  680 


0.02  653 
0.02  629 
0.02  604 
0.02  579 
0.02  553 


0.02  528 
0.02  503 
0.02  477 
0.02  452 
0.02  427 


0.02  402 
0.02  376 
0.02  351 
0.02  326 
0.02  300 


0.02  275 
0.02  230 
0.02  224 
0.02  199 
0.02  174 


0.02  149 
0.02  123 
0.02  098 
0.02  073 
0.02  047 


0.02  022 
0.01  997 
0.01  971 
0.01  946 
0.01  921 


0.01  896 
0.01  870 
0.01  845 
0.01  820 
0.01  794 


0.01  769 
0.01  744 
0.01  719 
0.01  693 
0.01  668 


0.01  643 
0.01  617 
0.01  592 
0.01  567 
0.01  542 


0.01  516 


9.86  354 
9.86  342 
9.86  330 
9.86  318 
9.86  306 


9.86  293 
9.86  283 
9.86  271 
9.86  259 
9.86  247 


9.86  235 
9.86  223 
9.86  211 
9.86  200 
9.86  188 


9.86  176 
9.86  164 
9.86  152 
9.86  140 
9.86  128 


9.86  116 
9.86  104 
9.86  092 
9.86  080 
9.86  068 


9.86  056 
9.86  044 
9.86  032 
9.86  020 
9.86  008 


9.85  996 
9.85  984 
9.85  972 
9.85  960 
9.85  948 


9.85  936 
9.85  924 
9.85  912 
9.85  900 
9.85  888 


9.85  876 
9.85  864 
9.85  851 
9.85  839 
9.85  827 


9.85  Sl5 
9.85  803 
9.85  791 
9.85  779 
9.85  766 


9.85  754 
9.85  742 
9.85  730 
9.85  718 
9.85  706 


9.85  693 


L.  Sin. 


12 
12 
12 
11 
12 

12 
12 
12 
12 
11 
12 
12 
12 
12 
12 

12 
12 
11 
12 
12 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 

12 
13 
12 
12 
12 

12 
12 
12 
13 
12 

12 
12 
12. 
12 
13 


60 

59 
58 
57 
56 

55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 

40 

39 
38 
37 
36 

35* 

34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 

20 

i9' 

18 
17 
16 


P.P. 


1 
2 
3 

4 

5 
6 

7 
8 
9 

10 
20 
30 
40 
50 


9 

10 
20 
30 
40 
50 


1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
20 
30 
40 
50 


26 

0.4 
0.9 
1.3 
1.7 

2.2 
2.6 
3.0 
3.5 
3.9 

4.3 

8.7 

13.0 

17.3 

21.7 

14 

0.2 
0.5 
0.7 
0.9 
1.2 
1.4 
1.6 
1.9 
2.1 

2.3 

4.7 

7.0 

9.3 

11.7 

12 

0.2 
0.4 
0.6 
0.8 

1.0 
1.2 

1.4 
1.6 
1.8 

2.0 
4.0 
6.0 

8.0 
10.0 


25 

0.4 
0.8 
1.2 
1.7 

2.1 
2.5 
2.9 
3.3 
3.8 

4.2 

8.3 

12.5 

16.7 

20.8 

13 

0.2 
0.4 
0.6 
0.9 

1.1 
1.3 
1.5 
1.7 
2.0 

2.2 
4.3 

6.5 

8.7 

10.8 

11 

0.2 
0.4 
0.6 
0.7 

0.9 
1.1 
1.3 
1.5 
1.6 
1.8 
3.7 
5.5 
7.3 
9.2 


13 
26 

1.0 
3.0 

5.0 
7.0 
9.0 
11.0 
13.0 
15.0 
17.0 
19.0 
21.0 
23.0 
25.0 


13 

25 

0.9 

2.9 

4.8 

6.7 

8.7 

10.6 

12.5 

14.4 

16.3 

18.3 

20.2 

22.1 

24.1 


12 

25 

1.1 

3.1 

5.2 

7.3 

9.4 

11.5 

13.6 

15.6 

17.7 

19.8 

21.9 

23.9 


P.P. 


83 


(226°)  46*^ 


LOGARITHMS  OF  THE  FUNCTIONS  (Continued) 


44°  (224°) 


(315°)  135"= 


L.  Sin. 


84  177 
84  190 
84  203 
84  216 
84  229 


84  242 
84  255 
84  269 
84  282 
84  295 


84  308 
84  321 
84  334 
84  347 
84  360 


84  373 
84  385 
84  398 
84  411 
84  424 


84  437 
84  450 
,84  463 
.84  476 
.84  489 


84  502 
84  515 
,84  528 
,84  540 
84  553 


,84  566 
,84  579 
,84  592 
,84  605 
,84  618 


,84  630 
.84  643 
.84  656 
.84  669 

.84  682 


84  694 
84  707 
84  720 
84  733 
84  745 


84  758 
84  771 
84  784 
84  796 
84  809 


84  822 
84  835 
84  847 
84  860 
84  873 


.84  885 
.84  898 
.84  911 
.84  923 
.84  936 


9 
9 
9 
9 

9 

9.84  949 


L.  Cos. 


134°  (314°) 


L.  Tan. 


9.98  484 
9.98  509 
9.98  534 
9.98  560 
9.98  585 


9.98  610 
9.98  635 
9.98  661 
9.98  686 
9.98  711 


9.98  737 
9.98  762 
9.98  787 
9.98  812 
9.98  838 


9.98  863 
9.98  888 
9.98  913 
9.98  939 
9.98  964 


9.98  989 

9.99  015 
9.99  040 
9.99  065 
9.99  090 


9.99  116 
9.99  141 
9.99  166 
9.99  191 
9.99  217 


9.99  242 
9.99  267 
9.99  293 
9.99  318 
9.99  343 


9.99  368 
9.99  394 
9.99  419 
9.99  444 
9.99  469 


9.99  495 
9.99  520 
9.99  545 
9.99  570 
9.99  596 


9.99  621 
9.99  646 
9.99  672 
9.99  697 
9.99  722 


9.99  747 
9.99  773 
9.99  798 
9.99  823 
9.99  848 


c.d. 


9.99  874 
9.99  899 
9.99  924 
9.99  949 
9.99  975 


0.00  000 


25 
25 
26 
25 
25 

25 
26 
25 
25 
26 

25 
25 
25 
26 
25 

25 
25 
26 
25 
25 

26 
25 
25 
25 
26 

25 
25 
25 
26 
25 

25 
26 
25 
25 
25 
26 
25 
25 
25 
26 

25 
25 
25 
26 
25 
25 
26 
25 
25 
25 
26 
25 
25 
25 
26 
25 
25 
25 
26 
25 


L.  Cot. 


0.01  516 
0.01491 
0.01  466 
0.01  440 
0.01  415 


0.01  390 
0.01  365 
0.01  339 
0.01  314 
0.01  289 


0.01  263 
0.01  238 
0.01  213 
0.01  188 
0.01  162 


0.01  137 
0.01  112 
0.01  087 
0.01  061 
0.01  036 


0.01  Oil 
0.00  985 
0.00  960 
0.00  935 
0.00  910 


0.00  884 
0.00  859 
0.00  834 
0.00  809 
0.00  783 


0.00  758 
0.00  733 
0.00  707 
0.00  682 
0.00  657 


0.00  632 
0.00  606 
0.00  581 
0.00  556 
0.00  531 


0.00  505 
0.00  480 
0.00  455 
0.00  430 
0.00  404 


0.00  379 
0.00  354 
0.00  328 
0.00  303 
0.00  278 


L.  Cot.  c.d.  L.  Tan 


0.00  253 
0.00  227 
0.00  202 
0.00  177 
0.00  152 


0.00  126 
0.00  101 
0.00  076 
0.00  051 
0.00  025 


0.00  000 


L.  Cos. 


9.85  693 
9.85  681 
9.85  669 
9.85  657 
9.85  645 


9.85  632 
9.85  620 
9.85  608 
9.85  596 
9.85  583 


9.85  571 
9.85  559 
9.85  547 
9.85  534 
9.85  522 


9.85  510 
9.85  497 
9.85  485 
9.85  473 
9.85  460 


9.85  448 
9.85  436 
9.85  423 
9.85  411 
9.85  399 


9.85  386 
9.85  374 
9.85  361 
9.85  349 
9.85  337 


9.85  324 
9.85  312 
9.85  299 
9.85  287 
9.85  274 


9.85  262 
9.85  250 
9.85  237 
9.85  225 
9.85  212 


9.85  200 
9.85  187 
9.85  175 
9.85  162 
9.85  150 


9.85  137 
9.85  125 
9.85  112 
9.85  100 
9.85  087 


9.85  074 
9.85  062 
9.85  049 
9.85  037 
9.85  024 


9.85  012 
9.84  999 
9.84  986 
9.84  974 
9.84  961 


9.84  949 


L.  Sin.  d. 


60 

59 
58 
57 
56 

55 
54 
53 

52 
51 

50 

49 
48 
47 
46 

45 
44 
43 
42 
41 

40 

39 
38 
37 
36 

35 
34 
33 
32 
31 
30 
29 
28 
27 
26 

25 
24 
23 
22 
21 

20 

19 
18 
17 
16 

15 
14 
13 
12 
11 

10 

9 
8 
7 
_6 
5 
4 
3 
2 
J. 

0 


P.P. 


26 

0.4 
0.9 
1.3 
1.7 
2.2 
2.6 
3.0 
3.5 
3.9 

4.3 

8.7 

13.0 

17.3 

21.7 


25 

0.4 
0.8 
1.2 
1.7 

2.1 
2.5 
2.9 
3.3 
3.8 

4.2 
8.3 

12.5 
16.7 
20.8 


14 

0.2 
0.5 
0.7 
0.9 

1.2 

1.4 
1.6 
1.9 
2.1 
2.3 
4.7 
7.0 
9.3 
11.7 


13 

0.2 
0.4 
0.6 
0.9 

1.1 
1.3 
1.6 
1.7 
2.0 
2.2 
4.3 
6.5 
8.7 
10.8 


12 

0.2 
0.4 
0.6 
0.8 

1.0 
1.2 
1.4 
1.6 
lA 

2.0 
4.0 
6.0 
8.0 
10.0 


13 

26 

1.0 

3.0 

5.0 

7.0 

9.0 

11.0 

13.0 

15.0 

17.0 

19.0 

21.0 

23.0 

25.0 

12 
26 

1.1 
3.2 

5.4 
7.6 
9.8 
11.9 
14.1 
16.2 
18.4 
20.6 
22.8 
2i.9 


13 

25 

0.9 

2.9 

4.8 

6.7 

8.7 

10.6 

12.5 

14.4 

16.3 

18.3 

20.2 

22.1 

24.1 

12 
25 

1.1 

3.1 

5.2 

7.3 

9.4 

11.5 

IS.t 

15.6 

17.7 

19.8 

21.9 

23.9 


P.P. 


84 


f225°)  45» 


NATURAL  TRIGONOMETRIC  FUNCTIONS 

Values  of  the  trigonometric  functions  of  angles  for  each  minute 
from  0-360°. 

For  degrees  indicated  at  the  top  of  the  page  use  the  column 
headings  at  the  top.  For  degrees  indicated  at  the  bottom  use 
the  column  indications  at  the  bottom. 

With  degrees  at  the  left  of  each  block  (top  or  bottom),  use  the 
minute  column  at  the  left  and  with  degrees  at  the  right  of  each 
block  use  the  minute  column  at  the  right. 


«?5 


0°  (180°) 


NATURAL  FLNCTIONS  (Continued) 

(359°)  179° 


' 

Sin 

Tan 

Cot 

Cos 

' 

0 

. 00000 

.00000 

1 . 0000 

60 

1 

.00029 

.00029 

3437.7 

1.0000 

59 

2 

. 00058 

. 00058 

1718.9 

1.0000 

58 

3 

.00087 

.00087 

1145.9 

1.0000 

57 

4 

.00116 

.00116 

859.44 

1.0000 

56 

5 

. 00145 

.00145 

687.55 

1.0000 

55 

6 

.00175 

.00175 

572 . 96 

1.0000 

54 

7 

.00204 

.00204 

491.11 

1.0000 

53 

8 

.00233 

.00233 

429.72 

1.0000 

52 

9 

.00262 

.00262 

381.97 

1.0000 

51 

10 

. 00291 

.00291 

343.77 

1.0000 

50 

11 

.00320 

.00320 

312.52 

.99999 

49 

12 

.00349 

.00349 

286.48 

.99999 

48 

13 

. 00378 

. 00378 

264.44 

.99999 

47 

14 

.00407 

.00407 

245.55 

.99999 

46 

16 

.00436 

.00436 

229.18 

.99999 

45 

16 

. 00465 

.00465 

214.86 

.99999 

44 

17 

.00495 

.00495 

202.22 

.99999 

43 

18 

. 00524 

.00524 

190.98 

. 99999 

42 

19 

. 00553 

.00553 

180.93 

.99998 

41 

20 

.00582 

.00582 

171.89 

. 9P998 

40 

21 

.00611 

.00611 

163.70 

.99998 

39 

22 

. 00640 

.00640 

156.26 

.99998 

38 

23 

.00669 

. 00669 

149.47 

.99998 

37 

24 

.00698 

.00698 

143.24 

.99998 

36 

25 

. 00727 

. 00727 

137.51 

. 99997 

35 

26 

. 00756 

. 00756 

132.22 

.99997 

34 

27 

.00785 

.00785 

127 . 32 

.99997 

33 

28 

.00814 

.00815 

122.77 

.99997 

32 

29 

.00844 

.00844 

118.54 

.99996 

31 

30 

.00873 

. 00873 

114.59 

.99996 

30 

31 

. 00902 

.00902 

110.89 

.99996 

29 

32 

.00931 

.00931 

107.43 

. 99996 

28 

33 

.00960 

. 00960 

104.17 

.99995 

27 

34 

.00989 

.00989 

101.11 

.99995 

26 

35 

.01018 

.01018 

98.218 

. 99995 

25 

36 

.01047 

.01047 

95.489 

. 99995 

24 

37 

.01076 

.01076 

92.908 

.99994 

23 

38 

.01105 

.01105 

90.463 

.99994 

22 

39 

.01134 

.01135 

88.144 

. 99994 

21 

40 

.01164 

.01164 

85.940 

. 99993 

20 

41 

.01193 

.01193 

83.844 

. 99993 

19 

42 

.01222 

.01222 

81.847 

. 99993 

18 

43 

.01251 

.01251 

79.943 

.99992 

17 

44 

.01280 

.01280 

78.126 

. 99992 

16 

45 

.01309 

.01309 

76.390 

.99991 

15 

46 

.01338 

.01338 

74.729 

.99991 

14 

47 

.01367 

.01367 

73.139 

.99991 

13 

48 

.01396 

.01396 

71.615 

.99990 

12 

49 

.01425 

.01425 

70.153 

.99990 

11 

50 

.01454 

.01455 

68.750 

.99989 

10 

51 

.01483 

.01484 

67.402 

-.99989 

9 

52 

.01513 

.01513 

66.105 

. 99989 

8 

53 

.015-42 

.01542 

64.858 

.99988 

7 

54 

.01571 

.01571 

63.657 

.99988 

6 

55 

.01600 

.01600 

62.499 

.99987 

5 

56 

.01629 

.01629 

61.383 

.99987 

4 

57 

.01658 

.01658 

60.306 

.99986 

3 

58 

.0168-7 

.01687 

59.266 

.99986 

2 

59 

.01716 

.01716 

58.261 

.99985 

1 

60 

.01745 

.01746 

57.290 

.99985 

_0 

4 

Cos 

Cot 

Tan 

Sin 

/ 

1° 

U81°) 

(358°)  178" 

' 

Sin 

Tan 

Cot 

Cos 

60 

0 

.01745 

.01746 

57.290 

.99985 

1 

.01774 

.01775 

56.351 

.99984 

59 

2 

.01803 

.01804 

55.442 

.99984 

58 

3 

.01832 

.01833 

54.561 

.99983 

57 

4 

.01862 

.01862 

53.709 

.99983 

56 

5 

.01891 

.01891 

52.882 

.99982 

55 

6 

.01920 

.01920 

52.081 

.99982 

o4 

7 

.01949 

.01949 

51 . 303 

.99981 

53 

8 

.01978 

.01978 

50.549 

.99980 

52 

9 

. 02007 

. 02007 

49.816 

.99980 

51 

10 

. 02036 

.02036 

49.104 

.99979 

30 

11 

.02065 

.02066 

48.412 

. 99979 

49 

12 

.02094 

.02095 

47.740 

.99978 

48 

13 

.02123 

.02124 

47.085 

.99977 

47 

14 

.02152 

.02153 

46 . 449 

.99977 

46 

15 

.02181 

.02182 

45.829 

.99976 

45 

16 

.02211 

.02211 

45.226 

. 99976 

44 

17 

. 02240 

. 02240 

44.639 

.99975 

43 

18 

.02269 

.02269 

44.066 

.99974 

42 

19 

.02298 

.02298 

43.508 

.99974 

41 

20 

. 02327 

. 02328 

42.964 

.99973 

40 

21 

. 02356 

.02357 

42.433 

.99972 

39 

22 

.02385 

. 02386 

41.916 

.99972 

38 

23 

.02414 

.02415 

41.411 

.99971 

37 

24 

.02443 

. 02444 

40.917 

.99970 

36 

25 

.02472 

. 02473 

40.436 

.99969 

35 

26 

.02501 

.02502 

39.965 

.99969 

34 

27 

. 02530 

.02531 

39.506 

. 99968 

33 

28 

. 02560 

.02560 

39.057 

. 99967 

32 

29 

.02589 

. 02589 

38.618 

.99966 

31 

30 

.02618 

.02619 

38.188 

.99966 

30 

31 

.02647 

. 02648 

37.769 

.99965 

29 

32 

. 02676 

. 02677 

37.358 

. 99964 

28 

33 

.02705 

. 02706 

36.956 

.99963 

27 

34 

.02734 

.02735 

36.563 

.99963 

26 

35 

. 02763 

.02764 

36.178 

. 99962 

25 

36 

.02792 

. 02793 

35.801 

.99961 

24 

37 

.02821 

.02822 

35.431 

.99960 

23 

38 

. 02850 

.02851 

35.070 

. 99959 

22 

39 

.02879 

.02881 

34.715 

.99959 

21 

40 

.02908 

.02910 

34.368 

.99958 

20 

41 

. 02938 

.02939 

34.027 

.99957 

19 

42 

.02967 

. 02968 

33.694 

.99956 

18 

43 

.02996 

.02997 

33.366 

.99955 

17 

44 

.03025 

. 03026 

33.045 

.99954 

16 

45 

.03054 

. 03055 

32.730 

.99953 

15 

46 

. 030S3 

.03084 

32.421 

.99952 

14 

47 

.03112 

.03114 

32.118 

.99952 

13 

48 

.03141 

.03143 

31.821 

.99951 

12 

49 

.03170 

.03172 

31.528 

.99950 

11 

50 

.03199 

.03201 

31.242 

.99949 

10 

51 

.03228 

.03230 

30.960 

.99948 

9 

52 

.03257 

.03259 

30.683 

.99947 

8 

53 

. 03286 

.03288 

30.412 

. 99946 

1 

54 

.03316 

.03317 

30.145 

.99945 

6 

55 

.03345 

.03346 

29.882 

.99944 

6 

56 

.03374 

.03376 

29.624 

.99943 

4 

57 

.03403 

.03405 

29.371 

.99942 

3 

58 

.03432 

.03434 

29.122 

.99941 

2 

59 

.03461 

.03463 

28.877 

.99940 

1 

60 

.03490 

.03492 

28.636 

.99939 

0 

' 

Cos 

Cot 

Tan 

Sin 

/ 

90°  (270°) 


v'269°)  89°  91°  (271°) 

86 


(268°)  88* 


2°  (182°) 


NATURAL  FUNCTIONS  (Continued) 

(357°)  177°     3°  (183°)  (356°)  176° 


0 

Sin 

Tan 

Cot   Cos 

, 

.03490 

. 03492 

28.636 

.99939 

60 

1 

.03519 

.03521 

28.399 

.99938 

59 

2 

.  03.548 

. 03550 

28.166 

. 99937 

58 

3 

.03577 

.03579 

27.937 

. 99936 

57 

4 

.03606 

.03609 

27.712 

. 99935 

56 

S 

. 03635 

.03638 

27.490 

. 99934 

55 

6 

.03664 

.03667 

27.271 

. 99933 

54 

7 

.03693 

. 03696 

27.057 

. 99932 

53 

8 

.03723 

.03725 

26 . 845 

. 99931 

52 

9 

.03752 

.03754 

26.637 

. 99930 

51 

10 

.03781 

.03783 

26.432 

. 99929 

50 

11 

.03810 

.03812 

26 . 230 

. 99927 

49 

12 

.03839 

.03842 

26.031 

. 99926 

48 

13 
14 

. 03868 

.03871 

25.835 

. 99925 

47 

. 03897 

.03900 

25.642 

. 99924 

46 

15 

.03926 

. 03929 

25 . 452 

. 99923 

45 

16 

. 03955 

.03958 

25.264 

. 99922 

44 

17 

.03984 

.03987 

25.080 

.99921 

43 

18 

.04013 

.04016 

24.898 

.99919 

42 

19 

.04042 

.04046 

24.719 

.99918 

41 

20 

.04071 

.04075 

24 . 542 

.99917 

40 

21 

.04100 

.04104 

24.368 

.99916 

39 

22 

.04129 

.04133 

24.196 

.99915 

38 

23 

.04159 

.04162 

24 . 026 

.99913 

37 

24 

.04188 

.04191 

23.859 

.99912 

36 

26 

.04217 

. 04220 

23.695 

.99911 

35 

26 

.04246 

.04250 

23.532 

.99910 

34 

27 

.04275 

. 04279 

23.372 

.99909 

33 

28 

. 04304 

.04308 

23.214 

. 99907 

32 

29 

.04333 

.04337 

23.058 

. 99906 

31 

}0 

.04362 

.04366 

22 . 904 

.99905 

30 

31 

.04391 

.04395 

22 . 752 

. 99904 

29 

32 

. 04420 

. 04424 

22.602 

.99902 

28 

iS 

. 04449 

.04454 

22.454 

. 99901 

27 

34 

.04478 

. 04483 

22.308 

.99900 

26 

36 

.0450V 

.04512 

22.164 

.99898 

25 

36 

.04536 

.04541 

22.022 

.99897 

24 

37 

. 04565 

. 04570 

21.881 

.99896 

23 

38 

.04594 

. 04599 

21.743 

.99894 

22 

39 

.04623 

.04628 

21 . 606 

.99893 

21 

iO 

.(M653 

. 04658 

21.470 

.99892 

20 

11 

.04682 

.04687 

21.337 

.99890 

19 

i2 

.04711 

.04716 

21 . 205 

.99889 

18 

43 

. 04740 

.04745 

21.075 

.99888 

17 

44 

. 04769 

.04774 

20.946 

.99886 

16 

16 

.04798 

.04803 

20.819 

.99885 

15 

46 

. 04827 

.04833 

20.693 

.99883 

14 

47 

.04856 

. 04862 

20.569 

.99882 

13 

48 

. 04885 

.04891 

20.446 

.99881 

12 

49 

.04914 

. 04920 

20.325 

. 99879 

11 

50 

.04943 

. 04949 

20.206 

.99878 

10 

51 
52 

.04972 

.04978 

20.087 

.99876 

9 

. 05001 

.05007 

19.970 

.99875 

8 

53 

.05030 

. 05037 

19.855 

. 99873 

7 

54 

.05059 

.05066 

19.740 

.99872 

6 

96 

.05088 

. 05095 

19.627 

.99870 

5 

56 

.05117 

.05124 

19.516 

.99869 

4 

57 

.05146 

.05153 

19.405 

. 99867 

3 

58 

.05175 

.05182 

19.296 

. 99866 

2 

59 

. 05205 

.05212 

19.188 

.99864 

1 

50 

.05234 

.05241 

19.081 

. 99863 

0 

' 

Cos 

Cot 

Tan 

Sin 

' 

Sin 


. 05234 
.05263 
. 05292 
.05321 
.05350 
. 05379 
. 05408 
. 05437 
. 05466 
. 05495 

. 05524 
. 05553 
. 05582 
.05611 
.05640 
.05669 
. 05698 
. 05727 
.05756 
. 05785 

.05814 
. 05844 
. 05873 
. 05902 
.05931 

. 05960 
.05989 
.06018 
.06047 
.06076 

.06105 
.06134 
. 06163 
.06192 
.06221 

.06250 
. 06279 
. 06308 
. 06337 
. 06366 

. 06395 
. 06424 
.06453 
. 06482 
.06511 

.06540 
. 06569 
. 06598 
.06627 
.06656 

.06685 
.06714 
. 06743 
. 06773 
. 06802 
.06831 
. 06860 
. 06889 
.06918 
.06947 
.06976 


Cos 


Tan 


05241 
05270 
05299 
05328 
, 05357 

, 05387 
.05416 
. 05445 
. 05474 
. 05503 

. 05533 
. 05562 
,05591 
. 05620 
. 05649 

. 05678 
. 05708 
. 05737 
. 05766 
. 05795 

. 05824 
.  058.54 
.  0.58S3 
.0.5912 
.05941 

. 05970 
. 05999 
.06029 
. 06058 
. 06087 

.06116 
.06145 
.06175 
. 06204 
.06233 
. 06262 
.06291 
. 06321 
.06350 
. 06379 

. 06408 
.06438 
.06467 
.06496 
. 06525 
.06554 
.06584 
.06613 
. 06642 
.06671 

.06700 
.06730 
.06759 
.06788 
,06817 

,06847 
, 06876 
, 06905 
06934 
06963 

06993 


Cot 


19.081 
18.976 
18.871 
18.768 
18.666 
18.564 
18.464 
18.366 
18.268 
18.171 
18.075 
17.980 
17.886 
17.793 
17.702 

17.611 
17.521 
17.431 
17.343 
17.256 
17.169 
17.084 
16.999 
16.915 
16.832 

16.750 
16.668 
16.587 
16.507 
16.428 

16.3.50 
16.272 
16.195 
16.119 
16.043 

15.969 
15.895 
15.821 
15.748 
15.676 

15.605 
15.5.34 
15.464 
15.394 
15.325 
15.257 
15.189 
15.122 
15.056 
14.990 
14.924 
14.860 
14.795 
14.732 
14.669 

14.606 
14.544 
14.482 
14.421 
14.361 
14.301 


Cot   Tan 


Cos 


. 99863 
.99861 
. 99860 
.  998.58 
. 99857 

.  998.55 
.  998.54 
.99852 
.99851 
. 99849 

. 99847 
.99846 
.99844 
.99842 
.99841 

. 99839 
. 99838 
.  998.36 
.99834 
. 99833 
.99831 
. 99829 
. 99827 
. 99826 
. 99824 

. 99822 
.99821 
.99819 
.99817 
.99815 
.99813 
.99812 
.99810 
.99808 
. 99806 
.99804 
. 99803 
.99801 
. 99799 
. 99797 

. 99795 
. 99793 
. 99792 
. 99790 
.99788 

. 99786 
. 99784 
. 99782 
. 99780 
. 99778 

. 99776 
. 99774 
. 99772 
. 99770 
. 99768 

.99766 
. 99764 
.99762 
.99760 
. 9975S 

.99756 


Sin 


60 

59 
58 
57 
56 

56 

.54 
53 
52 
51 

60 

49 
48 
47 
46 
45 
44 
43 
42 
41 

40 

39 

38 
37 
36 

35 

34 
33 
32 
31 
30 
29 
28 
27 
26 

26 

24 
23 
22 
21 

20 

19 
18 
17 
16 

16 

14 

13 

12 

11 

10 

9 

8 

7 

6 

6 

4 
3 
2 
1 
0 


92*  (272°) 


(267°)  87°     93*  (273°) 
97 


(266°)  S^ 


NATURAL  FUNCTIONS  (Continued) 


4«  (184°) 

(355°)  175° 

S 

»°  (185°)  • 

(354°)  174^ 

0 

Sin 

Tan   Cot  | 

Cos 

60 

0 

Sin 

Tan 

Cot 

Cos 

60 

. 06976 

.06993 

14.301 

.99756 

.08716 

.08749 

11.430 

.99619 

1 

.07005 

. 07022 

14.241 

.99754 

59 

1 

.08745 

.08778 

11,392 

.99617 

59 

2 

. 07034 

.07051 

14.182 

.99752 

58 

2 

. 08774 

.08807 

11.354 

.99614 

58 

3 

.07063 

.07080 

14.124 

. 99750 

57 

3 

.08803 

.08837 

11.316 

.99612 

57 

4 

.07092 

.07110 

14.065 

.99748 

56 

4 

.08831 

.08866 

11.279 

.99609 

56 

5 

.07121 

.07139 

14.008 

.99746 

55 

5 

. 08860 

.08895 

11.242 

.99607 

55 

6 

.07150 

.07168 

13.951 

. 99744 

54 

6 

.08889 

.08925 

11.205 

.99604 

54 

7 

.07179 

.07197 

13.894 

.99742 

53 

7 

.08918 

. 08954 

11.168 

.99602 

53 

8 

. 07208 

.07227 

13.838 

.99740 

52 

8 

. 08947 

.08983 

11.132 

.99599 

52 

9 

.07237 

.07256 

13.782 

. 99738 

51 

9 

.08976 

.09013 

11.095 

.99596 

51 

IC 

.07266 

. 07285 

13.727 

.99736 

50 

10 

.09005 

.09042 

11.059 

. 99594 

50 

11 

. 07295 

.07314 

13.672 

.99734 

49 

11 

.09034 

.09071 

11.024 

.99591 

49 

12 

.07324 

.07344 

13.617 

.99731 

48 

12 

. 09063 

.09101 

13.988 

.99588 

48 

13 

.07353 

.07373 

13.563 

.99729 

47 

13 

.09092 

.09130 

10.953 

.99586 

47 

14 

.07382 

.07402 

13.510 

.99727 

46 

14 

.09121 

.09159 

10.918 

.99583 

46 

15 

.0741i 

.07431 

13.457 

. 99725 

15 

15 

.09150 

.09189 

10.883 

.99580 

45 

16 

.07440 

.07461 

13.404 

.99723 

44 

16 

.09179 

.09218 

10.848 

.99578 

44 

17 

. 07469 

.07490 

13.352 

.99721 

43 

17 

.09208 

. 09247 

10.814 

.99575 

43 

18 

.07498 

.07519 

13.300 

.99719 

42 

18 

.09237 

. 09277 

10.780 

. 99572 

42 

19 

.07527 

.07548 

13.248 

.99716 

41 

19 

.09266 

.09306 

10.746 

.99570 

41 

20 

. 07556 

.07578 

13.197 

.99714 

40 

20 

.09295 

.09335 

10.712 

.99567 

40 

21 

.07585 

. 07607 

13.146 

.99712 

39 

21 

.09324 

. 09365 

10.678 

. 99564 

39 

22 

.07614 

. 07636 

13.096 

.99710 

38 

22 

.09353 

. 09394 

10.645 

. 99562 

38 

23 

. 07643 

.07665 

13.046 

.99708 

37 

23 

.09382 

. 09423 

10.612 

. 99559 

37 

24 

.07672 

.07695 

12.996 

.99705 

36 

24 

.09411 

. 09453 

10.579 

.99556 

36 

25 

.07701 

.07724 

12.947 

.99703 

35 

25 

. 09440 

.09482 

10.546 

.99553 

35 

26 

.07730 

. 07753 

12.898 

.99701 

34 

26 

. 09469 

.09511 

10.514 

.99551 

34 

27 

.07759 

.07782 

12.850 

.99699 

33 

27 

. 09498 

.09541 

10.481 

.99548 

33 

28 

.07788 

.07812 

12.801 

.99696 

32 

28 

.09527 

.09570 

10.449 

.99545 

32 

29 

.07817 

.07841 

12.754 

.99694 

31 

29 

.09556 

.09600 

10.417 

.99542 

31 

30 

.07846 

.07870 

12.706 

. 99692 

30 

30 

. 09585 

.09629 

10.385 

.99540 

30 

31 

.07875 

.07899 

12.659 

. 99689 

29 

31 

.09614 

. 09658 

10.354 

.99537 

29 

32 

.07904 

.07929 

12.612 

. 99687 

28 

32 

.09642 

.09688 

10.322 

. 99534 

28 

33 

.07933 

.07958 

12.566 

. 99685 

27 

33 

.09671 

.09717 

10.291 

.99531 

27 

34 

. 07962 

.07987 

12.520 

.99683 

26 

34 

.09700 

.09746 

10.260 

.99528 

26 

35 

.07991 

.08017 

12.474 

.99680 

25 

35 

.09729 

.09776 

10.229 

.99526 

25 

36 

.08020 

.08046 

12.429 

. 99678 

24 

36 

.09758 

.09805 

10.199 

.99523 

24 

37 

. 08049 

. 08075 

12.384 

. 99676 

23 

37 

.09787 

.09834 

10.168 

.99520 

23 

38 

. 08078 

.08104 

12.339 

.99673 

22 

38 

.09816 

.09864 

10.138 

.99517 

22 

39 

.08107 

.08134 

12.295 

.99671 

21 

39 

.09845 

.09893 

10.108 

.99514 

21 

40 

.08136 

.08163 

12.251 

. 99668 

20 

40 

.09874 

. 09923 

10.078 

.99511 

20 

41 

.08165 

.08192 

12.207 

. 99666 

19 

41 

.09903 

.09952 

10.048 

. 99508 

19 

42 

.08194 

.08221 

12.163 

.99664 

18 

42 

.09932 

.09981 

10.019 

.99506 

18 

43 

. 08223 

.08251 

12.120 

.99661 

17 

43 

.09961 

.10011 

9.9893 

.99503 

17 

44 

. 08252 

.08280 

12.077 

.99659 

16 

44 

.09990 

. 10040 

9.9601 

. 99500 

16 

45 

.08281 

. 08309 

12.035 

. 99657 

15 

45 

. 10019 

. 10069 

9.9310 

.99497 

15 

46 

.08310 

.08339 

11.992 

. 99654 

14 

46 

.10048 

. 10099 

9.9021 

. 99494 

14 

47 

.08339 

.08368 

11.950 

.99652 

13 

47 

. 10077 

.10128 

9.8734 

.99491 

13 

48 

.08368 

.08397 

11.909 

. 99649 

12 

48 

.10106 

.10158 

9.8448 

.99488 

12 

49 

.08397 

. 08427 

11.867 

.99647 

11 

49 

.10135 

. 10187 

9.8164 

.99485 

11 

50 

.08426 

.08456 

11.826 

. 99644 

10 

50 

.10164 

.10216 

9.7882 

.99482 

10 

51 

.08455 

.08485 

11.785 

. 99642 

9 

51 

.10192 

. 10246 

9.7601 

.99479 

Q 

52 

. 08484 

.08514 

11.745 

. 99639 

8 

52 

.10221 

. 10275 

9.7322 

,99476 

8 

53 

.08513 

. 08544 

11.705 

.99637 

7 

53 

. 10250 

. 10305 

9.7044 

.99473 

7 

54 

. 08542 

.08573 

11.664 

.99635 

6 

54 

. 10279 

. 10334 

9.6768 

.99470 

6 

55 

.08571 

.08602 

11.625 

.99632 

5 

55 

. 10308 

. 10363 

9.6493 

.99467 

6 

56 

.08600 

.08632 

11.585 

.99630 

4 

56 

. 10337 

. 10393 

9 . 6220 

. 99464 

4 

57 

.08629 

.08661 

11.546 

.99627 

3 

57 

. 10366 

.10422 

9.5949 

.99461 

3 

58 

. 08658 

.08690 

11.507 

.99625 

2 

58 

. 10395 

.10452 

9.5679 

.99458 

2 

59 

.08687 

.08720 

11.468 

.99622 

1 

59 

. 10424 

.10481 

9.5411 

.99455 

1 

60 

.08716 

. 08749 

11.430 

.99619 

0 

60 

. 10453 

.10510 

9.5144 

.99452 

0 

Cos   Cot 

Tan 

Sin   ' 

' 

Cos 

Cot 

Tan 

Sin 

' 

94 

'  (274°) 

(265°) 

85 

0 

95' 

'  (275°) 

(264°) 

84» 

88 


6°  (186°) 


NATURAL  FUNCTIONS  (Continued) 


(353°)  173^ 


7°  (187°) 


(352°)  ITS'* 


' 

Sin 

Tan 

Cot 

Cos 

' 

"o 

.10453 

.10510 

9 . 5144 

.99452 

60 

1 

.10482 

.10540 

9.4878 

.99449 

59 

2 

.10511 

. 10569 

9.4614 

. 99446 

58 

3 

. 10540 

. 10599 

9.4352 

.99443 

57 

4 

. 10569 

. 10628 

9.4090 

.99440 

56 

5 

. 10597 

. 10657 

9.3831 

.99437 

55 

6 

. 10626 

. 10687 

9.3572 

. 99434 

54 

7 

. 10655 

. 10716 

9.3315 

.99431 

53 

8 

.10684 

. 10746 

9.3060 

.99428 

52 

9 

.10713 

. 10775 

9.2806 

.99424 

51 

10 

. 10742 

. 10805 

9 . 2553 

.99421 

50 

11 

. 10771 

. 10834 

9.2302 

.99418 

49 

12 

. 10800 

. 10863 

9 . 2052 

.99415 

48 

13 

. 10829 

. 10893 

9.1803 

.99412 

47 

14 

. 10858 

. 10922 

9.1555 

.99409 

46 

15 

. 10887 

.10952 

9.1309 

.99406 

45 

16 

.10916 

. 10981 

9.1065 

.99402 

44 

17 

.10945 

.11011 

9.0821 

.99399 

43 

18 

. 10973 

.11040 

9.0579 

. 99396 

42 

19 

.11002 

.11070 

9.0338 

.99393 

41 

20 

.11031 

.11099 

9 . 0098 

. 99390 

40 

21 

.11060 

.11128 

8.9860 

. 993S6 

39 

22 

.11089 

.11158 

8.9623 

. 99383 

38 

23 

.11118 

.11187 

8.9387 

. 99380 

37 

24 

.11147 

.11217 

8.9152 

.99377 

36 

25 

.11176 

.11246 

8.8919 

.99374 

35 

26 

.11205 

.11276 

8.8686 

.99370 

34 

27 

.11234 

.11305 

8.8455 

.99367 

33 

28 

.11263 

.11335 

8.8225 

.99364 

32 

29 

.11291 

.11364 

8.7996 

.99360 

31 

30 

.11320 

.11394 

8.7769 

.99357 

30 

31 

.11349 

.11423 

8.7542 

. 99354 

29 

32 

.11378 

.11452 

8.7317 

.99351 

28 

33 

.11407 

.11482 

8.7093 

. 99347 

27 

34 

.11436 

.11511 

8.6870 

. 99344 

26 

35 

.11465 

.11541 

8.6648 

.99341 

25 

36 

.11494 

.11570 

8.6427 

. 99337 

24 

37 

.11523 

.11600 

8.6208 

. 99334 

23 

38 

.11552 

.11629 

8.5989 

.99331 

22 

39 

.11580 

.11659 

8.5772 

.99327 

21 

40 

.11609 

.11688 

8.5555 

.99324 

20 

41 

.11638 

.11718 

8.5340 

.99320 

19 

42 

.11667 

.11747 

8.5126 

.99317 

18 

43 

.11696 

.11777 

8.4913 

.99314 

17 

44 

.11725 

.11806 

S.4701 

.99310 

16 

45 

.11754 

.11836 

8.4490 

.99307 

15 

46 

.11783 

.11865 

8.4280 

.99303 

14 

47 

.11812 

.11895 

8.4071 

.99300 

13 

48 

.11840 

.11924 

8.3863 

. 99297 

12 

49 

.11869 

.11954 

8.3656 

. 99293 

11 

50 

.11898 

.11983 

8.3450 

.99290 

10 

51 

.11927 

. 12013 

8.3245 

.99286 

9 

52 

.11956 

. 12042 

8.3041 

. 99283 

8 

53 

.11985 

. 12072 

8.2838 

.99279 

7 

54 

. 12014 

.12101 

8.2636 

.99276 

6 

55 

. 12043 

.12131 

8.2434 

.99272 

5 

56 

.12071 

.12160 

8.2234 

. 99269 

4 

57 

.12100 

.12190 

8.2035 

.99265 

3 

58 

.12129 

.12219 

8.1837 

. 99262 

2 

59 

.12158 

. 12249 

8.1640 

.99258 

1 

60 

.12187 

. 12278 

8.1443 

.99255 

0 

/ 

Cos 

Cot 

Tan 

Sin 

/ 

10 

11 

12 
13 
14 

15 

16 
17 
18 
19 

20 

21 
22 
23 
24 

25 

26 
27 
28 
29 

30 

31 
32 
33 
34 

35 

36 
37 
38 
39 

40 

41 
42 
43 
44 

45 

46 
47 
48 
49 
50 
51 
52 
53 
54 

55 

56 
57 
58 
59 

60 


Sin 


12187 
12216 
12245 
12274 
12302 

12331 
12360 
12389 
12418 
12447 

12476 
12504 
12533 
12562 
12591 

12620 
12649 
12678 
12706 
12735 

12764 
12793 
12822 
12851 
12880 

12908 
12937 
12966 
12995 
13024 

13053 
13081 
13110 
13139 
,13168 

,13197 
,13226 
. 13254 
. 13283 
, 13312 

.13341 
. 13370 
. 13399 
. 13427 
. 13456 

. 13485 
. 13514 
. 13543 
. 13572 
.13600 

. 13629 
. 13658 
. 13687 
.13716 
. 13744 

. 13773 
. 13802 
. 13831 
. 13860 
. 13889 

.13917 


Tan 


12278 
12308 
12338 
12367 
12397 
12426 
12456 
12485 
12515 
12544 
12574 
12603 
12633 
12662 
12692 
12722 
12751 
12781 
12810 
12840 

12869 
, 12899 
, 12929 
, 12958 
, 12988 

,13017 
,13047 
. 13076 
,13106 
,13136 
.13165 
.13195 
, 13224 
. 13254 
. 13284 

.13313 
. 13343 
13372 
. 13402 
. 13432 

. 13461 
.13491 
.13521 
. 13550 
. 13580 

. 13609 
. 13639 
. 13669 
. 1369S 
. 13728 

. 13758 
.13787 
.13817 
. 13846 
. 13876 

.13906 
. 13935 
. 13965 
. 13995 
. 14024 

.  140.54 


8.1443 
8.1248 
8.1054 
8.0860 
8.0667 

,0476 
,0285 
,0095 
,9906 
,9718 

,9530 
,9344 
,9158 
.8973 
.8789 


Cot 


8606 
8424 
8243 
8062 

.7882 

7.7704 
7.7525 
7.7348 
7.7171 
7.6996 

7.6821 
7.6647 
7.6473 
7.6301 
7.6129 


7.5958 
7.5787 
7.5618 
7 . 5449 
7.5281 


Cos   Cot 


5113 
4947 
4781 
4615 
4451 

4287 
4124 
3962 
3800 
3639 

3479 
3319 
3160 
3002 
,2844 

,2687 
,2531 
,  2.375 
.2220 
.2066 

.1912 
.1759 
.1607 
.  1455 
.1304 

.1154 


Cos 


99255 
99251 
99248 
99244 
99240 

99237 
99233 
99230 
99226 
99222 

99219 


60 

59 
58 
57 
56 

55 

54 
53 
52 
51 
50 


99215  49 


99211 
99208 


48 
47 


99204  46 


45 

44 


99200 

99197 

99193143 

99189 

99186 


42 
41 


Tan 


40 

39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 

25 

24 
23 
22 
21 

20 

19 
18 
17 
16 

15 

14 
13 
12 
11 

99067  10 
99063 
99059 
99055 
99051 
,99047 
,99043 
.99039 
. 99035 
.99031 
.99027 


99182 
99178 
99175 
99171 
99167 
99163 
99160 
99156 
99152 
,99148 
,99144 
,99141 
.99137 
.99133 
.99129 

.99125 
.99122 
.99118 
.99114 
.99110 

.99106 
.99102 
. 99098 
. 99094 
.99091 
.99087 
. 99083 
. 99079 
.99075 
.99071 


Sin 


96*  (276*; 


(263°)  83°    97°  (277°) 
8» 


(262°)  82' 


9P  (188°) 


NATURAL  FUNCTIONS  (Continued) 

(351°)  Ifl'    9°  (189°)  (350°)  170- 


Sin 


0 

1 
2 
3 
4 

6 

6 
7 
8 
9 

10 

11 
12 
13 
14 

15 

16 
17 

18 
19 

20 

21 
22 
23 
24 

25 

26 
27 
28 
29 

30 

31 
32 
33 
34 

35 

36 
37 

38 
39 

40 

41 
42 
43 
44 

45 

46 
47 
48 
49 
50 
51 
52 
53 
54 

56 

56 
57 
58 
59 

60 


Tan 


13917 
, 13946 
, 13975 
.14004 
, 14033 

. 14061 
. 14090 
.14119 
.14148 
,14177 

. 14205 
. 14234 
. 14263 
. 14292 
. 14320 

. 14349 
.14378 
. 14407 
. 14436 
. 14464 

.14493 

. 14522 

. 14551 

. 14580 

. 14608 

. 14637 

. 14666 

14695 

14723 

14752 

14781 

14810 

14838 

14867 

14896 

14925 
14954 
14982 
15011 
15040 

15069 
15097 
15126 
15155 
15184 

15212 
15241 
15270 
15299 
,15327 

,15356 
, 15385 
,15414 
.15442 
.15471 

. 15500 
. 15529 
.15557 
. 15586 
.15615 

. 15643 


14054 
14084 
14113 
14143 
14173 

14202 
14232 
14262 
14291 
14321 

14351 
14381 
14410 
14440 
14470 

14499 
14529 
14559 
14588 
14618 
.  14648 
,  14678 
. 14707 
. 14737 
. 14767 
. 14796  6 
.14826  6, 


Cot  I  Cos 


7.1154 
7.1004 
7.0855 
7 . 0706 
7.0558 


14856 
14886 
14915 

14945 
14975 
15005 
15034 
15064 
15094 
15124 
15153 
15183 
15213 

15243 
15272 
15302 
15332 
,15362 

15391 
,15421 
,15451 
, 15481 
.15511 

.15540 
. 15570 
. 15600 
.15630 
. 15660 

. 15689 
.15719 
.15749 
. 15779 
.15809 

. 15838 


Cos   Cot   Tan 


0410 
0264 
0117 
9972 
9827 
9682 
9538 
9395 
9252 
9110 
8969 
8828 
8687 
8548 
8408 

,8269 
,8131 
,7994 
,7856 
.7720 

.7584 
7448 
7313 
7179 
7045 

6912 
,6779 
,6646 
,6514 
,6383 
.6252 
.6122 
.5992 
.6863 
.5734 

.5606 
.5478 
.5350 
.5223 
.5097 
.4971 
.4846 
.4721 
.4596 
.4472 

.4348 
.4225 
.4103 
.3980 
.3859 

.3737 
.3617 
.3496 
.3376 
.  3257 

.3138 


. 99027 
99023 
.99019 
.99015 
.99011 

.99006 
.99002 
.98998 
,98994 
.98990 

.98986 
.98982 
.98978 
.98973 
.98969 

.98965 
.98961 
.98957 
.98953 
.98948 

.98944 
.98940 
.98936 
.98931 
.98927 

.98923 
.98919 
.98914 
.98910 
.98906  31 


98°  (278°) 


98902 
98897 
98893 
98889 
98884 

,98880 
,98876 
,98871 
,98867 
, 98863 

,98858 
, 98854 
, 98849 
.98845 
.98841 

. 98836 

.98832 
. 98827 
.98823 
.98818 

.98814  10 
. 98809 
. 98805 
.98800 
.98796 

.98791 
. 98787 
.98782 
. 98778 
. 98773 
. 98769 

Sin 
(261°)  81° 


Sin 


.  15643 
. 15672 
. 15701 
. 15730 
. 15758 

. 15787 
.15816 
. 15845 
. 15873 
. 15902 

. 15931 
. 15959 
. 15988 
. 16017 
. 16046 
. 16074 
.16103 
.16132 
.16160 
.16189 

.16218 
. 16246 
.16275 
. 16304 
. 16333 

.16361 

. 16390 

.16419 

16447 

16476 

. 16505 
.16533 
16562 
16591 
16620 
16648 
16677 
. 16706 
16734 
16763 
16792 
16820 
16849 
16878 
16906 
16935 
16964 
16992 
17021 
17050 

17078 
,17107 
,17136 
,17164 
,17193 
, 17222 
, 17250 
. 17279 
. 17308 
. 17336 
■  17365 

Cos 


Tan 


90 


10 

11 
12 
13 
14 

IS 

16 
17 
18 
19 

20 

21 
22 
23 
24 

25 

26 
27 
28 
29 
30 
31 
32 
33 
34 

35 

36 
37 
38 
39 
40 
41 
42 
43 
44 

45 

46 
47 
48 
49 

SO 

51 
52 
53 
54 

55 

56 
57 
58 
59 
60 

L 

99°  (279°) 


15838 
15868 
15898 
15928 
15958 

15988 
16017 
16047 
16077 
16107 
16137 
16167 
16196 
16226 
16256 
, 16286 
,16316 
, 16346 
.16376 
, 16405 

.16435 
. 16465 
. 16495 
. 16525 
. 16555 
. 16585 
.16615 
. 16645 
. 16674 
. 16704 

. 16734 
. 16764 
. 16794 
. 16824 
. 16854 
. 16884 
.16914 
. 16944 
. 16974 
. 17004 
.17033 
. 17063 
. 17093 
.17123 
.17153 
.17183 
.17213 
. 17243 
. 17273 


Cot 


6.3138 
6.3019 
6 . 2901 
6.2783 
6.2666 


2549 
2432 
2316 
2200 
2085 

1970 
1856 
1742 
1628 
1515 
1402 
1290 
1178 
1066 
0955 


Cos 


17303  5 
17333 
17363 
17393 
17423 
17453 
17483 
17513 
17543 
,  17573 
17603 

,  17633 


6. 
6. 
6. 
6. 
6. 

6. 
6. 
6. 
6. 
6. 

6. 

6, 

6, 

6. 

6. 

6 . 0844 

6.0734 

6.0624 

6.0514 

6.0405 

6.0296 
6.0188 
6.0080 
5.9972 
5.9865 
5.9758 
5.9651 
5.9545 
5.9439 
5.9333 

5.9228 
5.9124 
5.9019 
5.8915 
5.8811 

5.8708 
5.8605 
5.8502 
5.8400 
5.8298 

5.8197 

5.8095 

5.7994 

7894 

7794 


. 98769 
. 98764 
.98760 
.98755 
.98751 

. 98746 
.98741 
.98737 
.98732 
. 98728 

.98723 
.98718 
.98714 
. 98709 
.98704 

.98700 
.98695 
. 98690 
.98686 
. 98681 

. 98676 

.98671 

. 98667 

. 98662 

. 98657 

. 98652 

98648 

98643 

98638 


7694 
7594 
7495 
7396 
7297 

7199 
7101 
,7004 
6906 
,6809 


60 

59 
58 
57 
56 

55 

54 
53 
52 
51 

SO 

4J 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 

35 

34 
33 
32 


98633  31 


98629 
98624 
98619 
98614 
98609 


30 

29 

28 
27 
26 


25 

24 
23 
22 
21 


98604 
98600 
98595 
98590 
,98585 
,  98580120 
, 98575 
, 98570 
,98565 
.98561 


, 98556 
,98551 
, 98546 
,98541 
,  98536 

,98531 
,98526 
,98521 
.98516 
.985U  6 


19 
18 
17 
16 


15 

14 
13 

12 
11 

10 

9 

8 


5.6713 


Cot   Tan   Sin 


,98506 
98501 
,98496 
,98491 
.98486 
. 98481 


(260°)  80° 


10°  (190°) 


NATURAL  FUNCTIONS  (Continued) 

(349°)  169° 


0 

Sin 

Tan 

Cot 

Cos 

60 

. 17365 

. 17633 

5.6713 

.98481 

1 

. 17393 

. 17663 

5.6617 

.98476 

59 

2 

. 17422 

. 17693 

5.6521 

.98471 

58 

3 

.17451 

. 17723 

5.6425 

.98466 

57 

4 

. 17479 

.17753 

5.6329 

.98461 

56 

6 

. 17508 

. 17783 

5.62^4 

. 98455 

55 

6 

. 17537 

.17813 

5.6140 

.98450 

54 

7 

.17565 

. 17843 

5.6045 

. 98445 

53 

8 

. 17594 

. 17873 

5.5951 

.9&440 

52 

9 

. 17623 

. 17903 

5 . 5857 

. 98435 

51 

10 

.17651 

. 17933 

5.5764 

.98430 

50 

11 

. 17680 

.17963 

5.5671 

. 98425 

49 

12 

.1770S 

.17993 

5. 5578 

.98420 

48 

13 

.17737 

. 18023 

5.5485 

.98414 

47 

14 

. 17766 

. 18053 

5 . 5393 

.98409 

46 

15 

. 17794 

. 18083 

5.5.301 

.98404 

45 

16 

. 17S23 

.18113 

5.5209 

.98399 

44 

17 

. 17852 

.18143 

5.5118 

. 98394 

43 

18 

. 17880 

.18173 

5.5026 

. 98389 

42 

19 

. 17909 

. 18203 

5.4936 

. 98383 

41 

20 

. 17937 

. 18233 

5.4845 

.98378 

40 

21 

. 17966 

. 18263 

5.4755 

.98373 

39 

22 

. 17995 

. 18293 

5.4665 

.98368 

38 

23 

. 18023 

.18323 

5.4575 

.98362 

37 

24 

. 18052 

. 18353 

5 . 4486 

. 98357 

36 

25 

. 18081 

. 18384 

5.4397 

.98352 

35 

26 

.18109 

.18414 

5.4308 

.98347 

34 

27 

.18138 

. 18444 

5.4219 

.98341 

33 

28 

.18166 

. 18474 

5.4131 

.98336 

32 

29 

.18195 

. 18504 

5.4043 

.98331 

31 

30 

. 18224 

.  18.534 

5 . 3955 

.98325 

30 

31 

. 18252 

. 18564 

5.3868 

.98320 

29 

32 

. 18281 

. 18594 

5.3781 

.98315 

2S 

33 

. 18309 

. 18624 

5.3694 

.98310 

27 

34 

. 18338 

.18654 

5.3607 

.98304 

26 

35 

. 18367 

. 18684 

5.3521 

. 98299 

25 

36 

. 18395 

.18714 

5.3435 

. 98294 

24 

37 

. 18424 

. 18745 

5.3349 

. 98288 

23 

38 

. 18452 

. 18775 

5.3263 

.98283 

22 

39 

. 18481 

. 18805 

5.3178 

.98277 

21 

40 

. 18509 

. 18835 

5.3093 

. 98272 

20 

41 

. 18538 

. 18865 

5 . 3008 

.98267 

19 

42 

. 18567 

. 18895 

5 . 2924 

.98261 

18 

43 

. 18595 

. 18925 

5.28.39 

.982.56 

17 

44 

. 18624 

. 18955 

5.2755 

.98250 

16 

45 

. 18652 

. 18986 

5.2672 

.98245 

15 

46 

.18681 

.19016 

5 . 2588 

.98240 

14 

47 

.18710 

. 19046 

5 . 2505 

. 98234 

13 

4S 

. 18738 

.19076 

5.2422 

. 98229 

12 

49 

. 18767 

.19106 

5.2339 

.98223 

11 

50 

. 18795 

.19136 

5.2257 

.98218 

10 

51 

. 18824 

.19166 

5.2174 

.98212 

9 

52 

. 18852 

.19197 

5.2092 

.98207 

8 

53 

. 18881 

. 19227 

5.2011 

. 98201 

7 

54 

.18910 

. 19257 

5.1929 

.98196 

6 

55 

. 18938 

. 19287 

5.1848 

.98190 

5 

56 

. 18967 

.19317 

5.1767 

.98185 

4 

57 

. 18995 

. 19347 

5.1686 

.98179 

3 

58 

. 19024 

. 19378 

5.1606 

.98174 

2 

59 

. 19052 

19408 

5.1526 

.98168 

1 

60 

. 19081 

. 19438 

5.1446 

.98163 

0 

1 

Cos 

Cot 

Tan 

Sin 

11° 

(191°) 

(348°)  168«» 

' 

Sin 

Tan 

Cot 

Cos 

' 

0 

. 19081 

. 19438 

5.1446 

.98163 

60 

1 

.19109 

. 19468 

5.1366 

.98157 

59 

2 

.19138 

. 19498 

5.1286 

.98152 

58 

3 

.19167 

.19529 

5.1207 

.98146 

57 

4 

.19195 

. 19559 

5.1128 

.98140 

56 

5 

. 19224 

. 19589 

5.1049 

.98135 

55 

6 

.19252 

.19619 

5.0970 

.98129 

.54 

7 

.19281 

. 19649 

5.0892 

.98124 

53 

8 

. 19309 

. 19680 

5.0814 

.98118 

52 

9 

. 19338 

.19710 

5.0736 

.98112 

51 

10 

. 19366 

. 19740 

5.0658 

.98107 

50 

11 

. 19395 

.19770 

5.0581 

.98101 

49 

12 

. 19423 

. 19801 

5 . 0504 

. 98096 

48 

13 

. 19452 

.19831 

5.0427 

. 98090 

47 

14 

. 19481 

.19861 

5.0350 

.98084 

46 

15 

. 19509 

. 19891 

5.0273 

. 98079 

45 

16 

. 1953S 

.19921 

5.0197 

. 98073 

44 

17 

.  19.566 

.  199.52 

5.0121 

.98067 

43 

18 

.  19595 

. 19982 

5.0045 

.98061 

42 

19 

. 19623 

. 20012 

4.9969 

. 98056 

41 

20 

. 19652 

.20042 

4.9894 

.98050 

40 

21 

. 19680 

. 20073 

4.9819 

.98044 

39 

22 

. 19709 

.20103 

4.9744 

.98039 

38 

23 

. 19737 

.20133 

4 . 9669 

. 98033 

37 

24 

. 19766 

.20164 

4.9594 

.98027 

36 

25 

. 19794 

.20194 

4.9520 

.98021 

35 

26 

. 19823 

. 20224 

4.9446 

.98016 

34 

27 

. 19S51 

.  202.54 

4.9372 

.98010 

33 

28 

. 19880 

. 20285 

4.9298 

.98004 

32 

29 

. 19908 

.20315 

4.9225 

.97998 

31 

30 

. 19937 

.20.345 

4.91.52 

.97992 

30 

31 

. 19965 

. 20376 

4.9078 

. 97987 

29 

32 

. 19994 

. 20406 

4.9006 

.97981 

28 

33 

. 20022 

. 20436 

4.8933 

.97975 

27 

34 

.20051 

. 20466 

4.8860 

.97969 

26 

35 

.20079 

. 20497 

4.8788 

.97963 

25 

36 

.20108 

.  20.527 

4.8716 

. 97958 

24 

37 

.20136 

.  205.57 

4.8644 

.  979.52 

23 

38 

.20165 

.  20588 

4.8.573 

.97946 

22 

39 

.20193 

.20618 

4.8501 

.97940 

21 

40 

. 20222 

. 20648 

4.8430 

.97934 

20 

41 

. 20250 

.20679 

4.83.59 

.97928 

19 

42 

.20279 

. 20709 

4.8288 

. 97922 

18 

43 

.20307 

. 20739 

4.8218 

.97916 

17 

44 

.20336 

. 20770 

4.8147 

.97910 

16 

45 

. 20364 

. 20800 

4.8077 

.97905 

15 

46 

.20.393 

.20830 

4.8007 

.97899 

14 

47 

.20421 

.20861 

4.7937 

. 97893 

13 

48 

.20450 

.20891 

4.7867 

.97887 

12 

49 

. 20478 

.20921 

4.7798 

.97881 

11 

50 

.20507 

.20952 

4.7729 

.97875 

10 

51 

. 20535 

.20982 

4.7659 

.97869 

9 

52 

. 20563 

.21013 

4.7591 

.97863 

8 

53 

. 20592 

.21043 

4.7522 

.97857 

7 

54 

.20620 

.21073 

4.7453 

.97851 

6 

55 

. 20649 

.21104 

4.7385 

.97845 

6 

56 

.20677 

.21134 

4.7317 

.978.39 

4 

57 

. 20706 

.21164 

4.7249 

.97833 

3 

58 

.20734 

.21195 

4.7181 

.97827 

2 

59 

.20763 

.21225 

4.7114 

.97821 

1 

60 

/ 

.20791 

.21256 

4.7046 

.97815 

o' 

Cos 

Cot 

Tan 

Sin 

3 

100°C280°) 


C259°)79°  101°C281°) 

91 


(258°)  78° 


tSC  (192«) 


NATUKAL  FUNCTIONS  (Continued) 


(347")  1«7« 


13^  (193°) 


(346°)  166" 


' 

Sin 

Tan 

Cot 

Cos 

' 

0 

. 20791 

.21256 

4.7046 

.97815 

68 

1 

. 20820 

.21286 

4.6979 

.97809 

59 

2 

.20848 

.21316 

4.6912 

.97803 

58 

3 

.20877 

.21347 

4.6845 

.97797 

57 

4 

.20905 

.21377 

4.6779 

.97791 

56 

5 

.20933 

.21408 

4.6712 

.97784 

55 

6 

.20962 

.21438 

4.6646 

.97778 

54 

7 

.20990 

.21469 

4.6580 

.97772 

53 

8 

.21019 

.21499 

4.6514 

.97766 

52 

9 

.21047 

.21529 

4.6448 

.97760 

51 

10 

.21076 

.21560 

4.6382 

.97754 

50 

11 

.21104 

.21590 

4.6317 

.97748 

49 

12 

.21132 

.21621 

4.6252 

.97742 

48 

13 

.21161 

.21651 

4.6187 

.97735 

47 

14 

.21189 

.21682 

4.6122 

.97729 

46 

15 

.21218 

.21712 

4.6057 

.97723 

45 

16 

.21246 

.21743 

4.5993 

.97717 

44 

17 

.21275 

.21773 

4. 5928 

.97711 

43 

18 

.21303 

.21804 

4.5864 

.97705 

42 

19 

.21331 

.21834 

4.5800 

.97698 

41 

20 

.21300 

.21864 

4.5736 

.97692 

40 

21 

.21388 

.21895 

4.5673 

.97686 

39 

22 

.21417 

.21925 

4.5609 

. 97680 

38 

23 

.21445 

.21956 

4.5546 

.97673 

37 

24 

.21474 

.21986 

4.5483 

.97667 

36 

25 

.21502 

.22017 

4.5420 

.97661 

35 

26 

.21530 

.22047 

4.5357 

.97655 

34 

27 

.21559 

. 2207S 

4.5294 

.97648 

33 

28 

.21587 

.22108 

4.5232 

.97642 

32 

29 

.21616 

.22139 

4.5169 

.97636 

31 

SO 

.21644 

.22169 

4.5107 

.97630 

30 

31 

.21672 

.22200 

4.5045 

.97623 

29 

32 

.21701 

.22231 

4.4983 

.97617 

28 

33 

.21729 

.22261 

4.4922 

.97611 

27 

34 

.21758 

.22292 

4.4860 

.97604 

26 

35 

.21786 

. 22322 

4.4799 

.97598 

25 

36 

.21814 

. 22353 

4.4737 

.97592 

24 

37 

.21843 

.22383 

4.4676 

.97585 

23 

38 

.21871 

.22414 

4.4615 

.97579 

22 

39 

.21899 

.22444 

4.4555 

.97573 

21 

40 

.21928 

.22475 

4.4494 

.97566 

20 

41 

.21956 

.22505 

4.4434 

. 97560 

19 

42 

.21985 

.22536 

4.4373 

.97553 

18 

43 

.22013 

.22567 

4.4313 

.97547 

17 

44 

.22041 

.22597 

4.4253 

.97541 

16 

46 

. 22070 

.22628 

4.4194 

.97534 

15 

46 

.22098 

. 22658 

4.4134 

.97528 

14 

47 

.22126 

. 22689 

4.4075 

.97521 

13 

48 

.22155 

.22719 

4.4015 

.97515 

12 

49 

. 22183 

.22750 

4.3956 

. 97508 

11 

60 

.22212 

.22781 

4.3897 

.97502 

10 

51 

. 22240 

.22811 

4.3838 

.97496 

9 

52 

.22268 

.22842 

4.3779 

.97489 

8 

53 

. 22297 

.22872 

4.3721 

.97483 

7 

54 

. 22325 

.22903 

4.3662 

.97476 

6 

66 

.22353 

.22934 

4.3604 

.97470 

6 

56 

. 22382 

.22964 

4.3546 

.97463 

4 

57 

.22410 

.22995 

4.3488 

.97457 

3 

58 

.22438 

.23026 

4.3430 

.97450 

2 

59 

. 22467 

.23056 

4.3372 

.97444 

1 

60 

.22495 

.23087 

4.3315 

.97437 

0 

' 

Cos 

<:k)t 

Tan 

Sin  1  ' 

/ 

Sin 

Tan 

Cot 

Cos 

' 

0 

.22495 

.23087 

4.3315 

.97437 

60 

1 

. 22523 

.23117 

4.3257 

. 97430 

59 

2 

. 22552 

.23148 

4.3200 

.97424 

58 

3 

.22580 

.23179 

4.3143 

.97417 

57 

4 

.22608 

.23209 

4.3086 

.97411 

56 

6 

.22637 

.23240 

4.3029 

.97404 

55 

6 

. 22665 

.23271 

4.2972 

.97398 

54 

7 

. 22693 

.23301 

4.2916 

.97391 

53 

8 

. 22722 

.23332 

4.2859 

.97384 

52 

9 

.22750 

.23363 

4.2803 

.97378 

51 

10 

. 22778 

.23393 

4.2747 

.97371 

50 

11 

.22807 

.23424 

4.2691 

.97365 

49 

12 

.22835 

. 23455 

4.2635 

.97358 

48 

13 

.22863 

.23485 

4.2580 

.97351 

47 

14 

.22892 

.23516 

4.2524 

.97345 

46 

15 

. 22920 

.23547 

4. 2468 

. 97338 

45 

16 

.22948 

.23578 

4.2413 

.97331 

44 

17 

.22977 

. 23608 

4. 2358 

.97325 

43 

IS 

.23005 

. 23639 

4.2303 

.97318 

42 

19 

.23033 

.23670 

4.2248 

.97311 

41 

20 

.23062 

.23700 

4.2193 

. 97304 

40 

21 

. 23090 

.23731 

4.2139 

.97298 

39 

22 

.23118 

.23762 

4.2084 

.97291 

38 

23 

.23146 

.23793 

4.203C  .97284 

37 

24 

.23175 

.23823 

4.1976 

.97278 

36 

25 

. 23203 

.23854 

4.1922 

.97271 

35 

26 

.23231 

.23885 

4.1868 

.97264 

34 

27 

. 23260 

.23916 

4.1814 

.97257 

33 

28 

. 23288 

. 23946 

4.1760 

.97251 

32 

29 

.23316 

.23977 

4.1706 

.97244 

31 

30 

.23345 

. 24008 

4.1653 

.97237 

30 

31 

. 23373 

. 24039 

4.1600 

.97230 

29 

32 

. 23401 

. 24069 

4.1547 

.97223 

28 

33 

.23429 

.24100 

4.1493 

.97217 

27 

34 

.23458 

.24131 

4.1441 

.97210 

26 

35 

. 23486 

.24162 

4.1388 

.97203 

25 

36 

.23514 

.24193 

4.1335 

.97196 

24 

37 

.23542 

.24223 

4.1282 

.97189 

23 

38 

.23571 

. 24254 

4.1230 

.97182 

22 

39 

. 23599 

. 24285 

4.1178 

.97176 

21 

40 

. 23627 

.24316 

4.1126 

.97169 

20 

41 

.23656 

.24347 

4.1074 

.97162 

19 

42 

. 23684 

.24377 

4.1022 

.97155 

18 

43 

.23712 

.24408 

4.0970 

.97148 

17 

44 

. 23740 

.24439 

4.0918 

.97141 

16 

45 

.23769 

.24470 

4.0867 

.97134 

16 

46 

.23797 

. 24501 

4.0815 

.97127 

14 

47 

. 23825 

.24532 

4.0764 

.97120 

13 

48 

.23853 

.24562 

4.0713 

.97113 

12 

49 

.23882 

.24593 

4.0662 

.97106 

11 

60 

.23910 

.24624 

4.0611 

.97100 

10 

51 

.23938 

.24655 

4.0560 

.97093 

9 

52 

. 23966 

. 24686 

4.0509 

.97086 

8 

53 

.23995 

.24717 

4.0459 

.97079 

7 

54 

.24023 

.24747 

4.0408 

.97072 

6 

55 

.24051 

.24778 

4.0358 

.97065 

6 

56 

.24079 

.24809 

4.0308 

.97058 

4 

57 

.24108 

.24840 

4.0257 

.97051 

3 

58 

.24136 

.24871 

4.0207 

.97044 

2 

59 

.24164 

.249«2 

4.0158 

.97037 

1 

60 

.24192 

.24933 

4.0108 

.97030 

0 

' 

Cos 

Cot 

Tan 

Sin 

102°  (282°) 


(257°)  77° 


103°  (283°) 


(256°)  76° 


92 


X4»  (194°) 


NATURAL  FUNCTIONS  (Continued) 

(345°)  165° 


' 

Sin 

Tan 

Cot 

Cos 

' 

0 

.24192 

.24933 

4.0108 

.97030 

60 

1 

.24220 

.24964 

4.0058 

.97023 

59 

2 

. 24249 

.24995 

4.0009 

.97015 

58 

3 

.24277 

.25026 

3.9959 

.97008 

57 

4 

.24305 

.25056 

3.9910 

.97001 

56 

5 

.24333 

.25087 

3.9861 

.96994 

55 

6 

.24362 

.25118 

3.9812 

.96987 

54 

7 

.24390 

.25149 

3.9763 

. 96980 

53 

8 

.24418 

.25180 

3.9714 

.96973 

52 

9 

.24446 

.25211 

3.9665 

.96966 

51 

10 

.24474 

.25242 

3.9617 

.96959 

50 

11 

. 24503 

.25273 

3.9568 

.96952 

49 

12 

.24531 

.25304 

3.9520 

.96945 

48 

13 

. 24559 

.25335 

3.9471 

. 96937 

47 

14 

.24587 

.25366 

3.9423 

.96930 

46 

15 

.24615 

.25397 

3.9375 

.96923 

45 

16 

.24644 

.25428 

3.9327 

.96916 

44 

17 

.24672 

.25459 

3 . 9279 

.96909 

43 

18 

.24700 

.25490 

3.9232 

.96902 

42 

19 

.24728 

.25521 

3.9184 

.96894 

41 

20 

.24756 

.25552 

3.9136 

. 96887 

40 

21 

.24784 

.25583 

3.9089 

.96880 

39 

22 

.24813 

.25614 

3.9042 

.96873 

38 

23 

.24841 

.25645 

3.8995 

.96866 

37 

24 

.24869 

.25676 

3.8947 

. 96858 

36 

25 

.24897 

.25707 

3 . 8900 

.96851 

35 

26 

. 24925 

.25738 

3 . 8854 

.96844 

34 

27 

.24954 

.25769 

3.8807 

.96837 

33 

28 

.24982 

.25800 

3.8760 

. 96829 

32 

29 

.25010 

.25831 

3.8714 

.96822 

31 

30 

.25038 

.25862 

3 . 8667 

.96815 

30 

31 

.25066 

.25893 

3.8621 

.96807 

29 

32 

. 25094 

.25924 

3 . 8575 

.96800 

2S 

33 

.25122 

.25955 

3 . 8528 

.96793 

27 

34 

.25151 

.25986 

3.8482 

.96786 

26 

35 

.25179 

.26017 

3.8436 

.96778 

25 

36 

.25207 

.26048 

3.8391 

.96771 

24 

37 

.25235 

.26079 

3.8345 

. 96764 

23 

38 

.25263 

.26110 

3.8299 

.96756 

22 

39 

.25291 

.26141 

3 . 8254 

.96749 

21 

40 

.25320 

.26172 

3.8208 

.96742 

20 

41 

.25348 

. 26203 

3.8163 

.96734 

19 

42 

.25376 

. 26235 

3.8118 

. 96727 

18 

43 

. 25404 

.26266 

3.8073 

.96719 

17 

44 

.25432 

. 26297 

3.8028 

.96712 

16 

45 

.25460 

.26328 

3.7983 

.96705 

15 

46 

. 25488 

.26359 

3.7938 

. 96697 

14 

47 

.25516 

. 26390 

3.7893 

.96690 

13 

48 

.25545 

.26421 

3.7848 

.96682 

12 

49 

.25573 

.26452 

3.7804 

.96675 

11 

50 

.25601 

. 26483 

3.7760 

.96667 

10 

51 

.25629 

.26515 

3.7715 

.96660 

9 

52 

.25657 

. 26546 

3.7671 

.96653 

8 

53 

. 25685 

.26577 

3.7627 

.96645 

7 

54 

.25713 

.26608 

3.7583 

.96638 

6 

55 

.25741 

.26639 

3.7539 

. 96630 

5 

56 

.25769 

.26670 

3.7495 

.96623 

4 

57 

.25798 

.26701 

3.7451 

.96615 

3 

58 

.25826 

.26733 

3.7408 

.96608 

2 

59 

. 25854 

.26764 

3.7364 

.96600 

1 

60 

.25882 

.26795 

3.7321 

.96593 

0 

Cos 

Cot 

Tan 

Sin 

' 

15°  (195°) 

(344°)  164" 

1 

■Sin 

Tan 

Cot 

Cos 

/ 

"o 

.25882 

.26795 

3.7321 

.96593 

60 

1 

.25910 

.26826 

3.7277 

. 96585 

59 

2 

.25938 

.26857 

3.7234 

. 96578 

58 

3 

.25966 

.26888 

3.7191 

.96570 

57 

4 

.25994 

.26920 

3.7148 

.96562 

56 

5 

.26022 

.26951 

3.7105 

.96555 

55 

6 

.26050 

. 26982 

3.7062 

.96547 

54 

7 

. 26079 

.27013 

3.7019 

. 96540 

53 

8 

.26107 

. 27044 

3.6976 

.96532 

52 

9 

.26135 

.27076 

3.6933 

.96524 

51 

10 

.26163 

27107 

3.6891 

.96517 

50 

11 

.26191 

.27138 

3.6848 

.96509 

49 

12 

.26219 

.27169 

3.6806 

.96502 

48 

13 

.26247 

.27201 

3.6764 

. 96494 

47 

14 

.26275 

.27232 

3.6722 

. 96486 

46 

15 

.26303 

.27263 

3.6680 

.96479 

45 

16 

.26331 

. 27294 

3.6638 

.96471 

44 

17 

. 26359 

.27326 

3.6596 

. 96463 

43 

18 

.26387 

.27357 

3.6554 

. 96456 

42 

19 

.26415 

.27388 

3.6512 

.96448 

41 

20 

.26443 

.27419 

3.6470 

. 96440 

40 

21 

.26471 

.27451 

3 . 6429 

. 96433 

39 

22 

.26500 

.27482 

3.6387 

. 96425 

38 

23 

. 26528 

.27513 

3.6346 

.96417 

37 

24 

.26556 

.27545 

3.6305 

.96410 

36 

25 

. 26584 

.27576 

3 . 6264 

. 96402 

35 

26 

.26612 

.27607 

3.62.22 

.96394 

34 

27 

. 26640 

.27638 

3.6181 

.96386 

33 

28 

.26668 

.27670 

3.6140 

.96379 

32 

29 

.26696 

.27701 

3.6100 

.96371 

31 

30 

.26724 

.27732 

3.6059 

.96363 

30 

31 

.26752 

.27764 

3.6018 

.96355 

29 

32 

.26780 

.27795 

3.5978 

. 96347 

28 

33 

.26808 

.27826 

3.5937 

. 96340 

27 

34 

.26836 

.27858 

3.5897 

.96332 

26 

35 

. 26864 

.27889 

3.5856 

.96324 

25 

36 

.26892 

.27921 

3.5816 

.96316 

24 

37 

.26920 

.27952 

3.5776 

. 96308 

23 

38 

. 26948 

.27983 

3.5736 

.96301 

22 

39 

.26976 

.28015 

3.5696 

.96293 

21 

40 

.27004 

. 28046 

3.5656 

. 96285 

20 

41 

.27032 

.28077 

3.5616 

.96277 

19 

42 

.27060 

.28109 

3.5576 

.96269 

18 

43 

.27088 

.28140 

3.5536 

.96261 

17 

44 

.27116 

.28172 

3.5497 

.96253 

16 

45 

.27144 

.28203 

3.5457 

.96246 

15 

46 

.27172 

.28234 

3.5418 

.96238 

14 

47 

. 27200 

.28266 

3.5379 

.96230 

13 

48 

.27228 

.28297 

3.5339 

. 96222 

12 

49 

.27256 

.28329 

3.5300 

.96214 

11 

50 

.27284 

.28360 

3.5261 

.96206 

10 

51 

.27312 

.28391 

3.5222 

.96198 

9 

52 

.27340 

.28423 

3.5183 

.96190 

8 

53 

.27368 

.28454 

3.5144 

.96182 

7 

54 

.27396 

.28486 

3.5105 

.96174 

6 

55 

. 27424 

.28517 

3.5067 

.96166 

6 

56 

. 27452 

. 28549 

3.5028 

.96158 

4 

57 

. 27480 

.28580 

3.4989 

.96150 

3 

58 

. 27508 

.28612 

3.4951 

.96142 

2 

59 

.27536 

.28643 

3.4912 

.96134 

1 

60 

.27564 

.28675 

3.4874 

.96126 

0 

/ 

Cos 

Cot 

Tan 

Sin 

1 

104°  (284°) 


(255°)  75*         105°  (285°) 
93 


(254°^  74' 


16°  (196°) 


NATURAL  FUNCTIONS  (Continued) 

(343°)  163°  17°  (197°) 


(342°)  162* 


0 

Sin 

Tan 

Cot 

Cos 

' 

0 

Sin 

Tan 

Cot 

Cos 

' 

.27564 

.28675 

3.4874 

.96126 

60 

.29237 

,30573 

3.2709 

. 95630 

60 

1 

. 27592 

. 28706 

3.4836 

.96118 

59 

1 

.29265 

. 30605 

3.2675 

.95622 

59 

2 

. 27620 

.28738 

3.4798 

.96110 

58 

2 

.29293 

. 30637 

3.2641 

.95613 

58 

3 

. 27648 

.28769 

3.4760 

.96102 

57 

3 

.29.321 

. 30669 

3.2607 

.  95605 

57 

4 

.27676 

.28801 

3.4722 

.96094 

56 

4 

.29348 

.30700 

3.2573 

.95596 

56 

5 

.27704 

.28832 

3.4684 

. 96086 

35 

5 

. 29376 

.30732 

3.2539 

.95588 

55 

6 

.27731 

. 28864 

3.4646 

.96078 

54 

6 

. 29404 

.30764 

3.2506 

.95579 

54 

7 

.27759 

. 28895 

3.4608 

. 96070 

53 

7 

. 29432 

.30796 

3.2472 

.9.5.571 

53 

8 

.27787 

. 28927 

3.4570 

.96062 

52 

8 

.29460 

. 30828 

3 . 2438 

. 95562 

52 

9 

.27815 

. 28958 

3.4533 

.96054 

51 

9 

.29487 

. 30860 

3.2405 

.95554 

51 

10 

. 27843 

. 28990 

3.4495 

.96046 

50 

10 

.29515 

.30891 

3.2371 

95545 

50 

11 

.27871 

.29021 

3.4458 

. 96037 

49 

11 

. 29543 

..30923 

3.23.38 

. 95536 

49 

12 

. 27899 

. 29053 

3.4420 

.96029 

48 

12 

.29571 

. 30955 

3.2305 

.95528 

48 

13 

.27927 

.29084 

3.4383 

.96021 

47 

13 

.29599 

.30987 

3.2272 

.95519 

47 

14 

.27955 

.29116 

3.4346 

.96013 

46 

14 

.29626 

.31019 

3.2238 

.9551] 

46 

15 

. 27983 

.29147 

3.4308 

.96005 

45 

15 

. 29654 

.31051 

3.2205 

.95502 

45 

16 

.28011 

.29179 

3.4271 

.95997 

44 

16 

.29682 

.31083 

3.2172 

. 95493 

44 

17 

.28039 

.29210 

3.4234 

.95989 

43 

17 

.29710 

.31115 

3.2139 

. 95485 

43 

18 

. 28067 

. 29242 

3.4197 

.95981 

42 

18 

.29737 

.31147 

3.2106 

.95476 

42 

19 

. 28095 

.29274 

3.4160 

.95972 

41 

19 

. 29765 

.31178 

3.2073 

.95467 

41 

20 

.28123 

.29305 

3.4124 

.95964 

40 

20 

. 29793 

.31210 

3.2041 

.95459 

40 

21 

.28150 

.29337 

3.4087 

. 95956 

39 

21 

.29821 

.31242 

3.2008 

.95450 

39 

22 

.28178 

.29368 

3 . 4050 

.95948 

38 

22 

.29849 

.31274 

3.1975 

.95441 

38 

23 

.28206 

.29400 

3.4014 

. 95940 

37 

23 

.29876 

.31306 

3.1943 

. 95433 

37 

24 

.28234 

.29432 

3.3977 

.95931 

36 

24 

.29904 

.31338 

3.1910 

.95424 

36 

25 

.28262 

.29463 

3.3941 

.95923 

35 

25 

.29932 

.31370 

3.1878 

.95415 

35 

26 

.28290 

.29495 

3.3904 

.95915 

34 

26 

.29960 

.31402 

3.1845 

.9.5407 

34 

27 

.28318 

.29526 

3 . 3868 

.95907 

33 

27 

29987 

.31434 

3.1813 

.95398 

33 

28 

. 28346 

.29558 

3.3832 

.95898 

32 

28 

.30015 

.31466 

3.1780 

.  9.53S9 

32 

29 

.28374 

.29590 

3.3796 

.95890 

31 

29 

.30043 

.31498 

3.1748 

.95380 

31 

30 

.28402 

.29621 

3.3759 

.95882 

30 

30 

.30071 

.315.30 

3.1716 

.95372 

30 

31 

. 28429 

.29653 

3.3723 

.95874 

20 

31 

. 30098 

.31562 

3.1684 

.95363 

29 

32 

.28457 

.29685 

3.3687 

.95865 

28 

32 

.30126 

.31594 

3.1652 

.95354 

28 

33 

.28485 

.29716 

3.3652 

.95857 

27 

33 

.30154 

.31626 

3.1620 

.95345 

27 

34 

.28513 

.29748 

3.3616 

.95849 

26 

34 

.30182 

.31658 

3.1588 

.95337 

26 

35 

.28541 

.29780 

3.3580 

. 95841 

25 

35 

. 30209 

.31690 

3.1556 

.95328 

25 

36 

. 28569 

.29811 

3.3544 

.95832 

24 

36 

.30237 

.31722 

3.1524 

.95319 

24 

37 

. 28597 

.29843 

3 . 3509 

. 95824 

23 

37 

. 30265 

. 31754 

3.1492 

.95310 

23 

38 

.28625 

. 29875 

3.3473 

.95816 

22 

38 

.30292 

.31786 

3.1460 

.9.5301 

22 

39 

.28652 

.29906 

3.3438 

.95807 

21 

39 

.30320 

.31818 

3.1429 

.95293 

21 

40 

.28680 

29938 

3.3402 

.95799 

20 

40 

. 30348 

.31850 

3.1397 

.95284 

20 

41 

.28708 

.29970 

3.3367 

.95791 

19 

41 

.30376 

.31882 

3.1366 

.95275 

19 

42 

.28736 

.30001 

3.3332 

.95782 

18 

42 

.30403 

.31914 

3.1334 

.95266 

18 

43 

.28764 

.30033 

3.3297 

.9.5774 

17 

43 

. 30431 

.31946 

3.1303 

.95257 

17 

44 

.28792 

.30065 

3.3261 

.95766 

16 

44 

. 30459 

.31978 

3.1271 

.95248 

16 

45 

.28820 

. 30097 

3.3226 

.95757 

15 

45 

. 30486 

.32010 

3.1240 

. 95240 

15 

46 

. 28847 

.30128 

3.3191 

.95749 

14 

46 

.30514 

. 32042 

3.1209 

.95231 

14 

47 

.28875 

.30160 

3.3156 

.95740 

13 

47 

.30542 

. 32074 

3.1178 

.95222 

13 

48 

.28903 

.30192 

3.3122 

.95732 

12 

48 

. 30570 

.32106 

3.1146 

.95213 

12 

49 

.28931 

. 30224 

3.3087 

.95724 

11 

49 

.30597 

.32139 

3.1115 

.95204 

11 

50 

.28959 

.30255 

3.3052 

.95715 

10 

50 

. 30625 

.32171 

3.1084 

.95195 

10 

51 

.28987 

. 30287 

3.3017 

.95707 

9 

51 

.306.53 

. 32203 

3.1053 

.95186 

9 

52 

.29015 

.30319 

3.2983 

.95698 

8 

52 

. 30680 

. 32235 

3.1022 

.95177 

8 

53 

. 29042 

.30351 

3.2948 

.95690 

7 

53 

..30708 

. 32267 

3.0991 

.95168 

7 

54 

.29070 

.30382 

3.2914 

.95681 

6 

54 

. 30736 

.32299 

3.0961 

.95159 

6 

55 

. 29098 

.30414 

3.2879 

.95673 

5 

55 

.30763 

.32331 

3.0930 

.95150 

5 

56 

.29126 

. 30446 

3.2845 

.95664 

4 

56 

.30791 

. 32363 

3.0899 

.95142 

4 

57 

.29154 

. 30478 

3.2811 

.95656 

3 

57 

.30819 

. 32396 

3.0868 

.95133 

3 

58 

.29182 

.30509 

3.2777 

.95647 

2 

58 

.30846 

. 32428 

3.0838 

.95124 

2 

59 

.29209 

.30541 

3.2743 

.95639 

1 

59 

.30874 

.32460 

3.0807 

.95115 

1 

60 

.29237 

.30573 

3.2709 

.95630 

0 

60 

. 30902 

. 32492 

3.0777 

.95106 

0 

' 

Cos 

Cot 

Tan 

1  Sin 

' 

Cos 

Cot 

Tan 

Sin 

' 

10( 

B°  (286* 

T~ 

(253°) 

73 

o 

LO' 

r°  (287° 

) 

(252°) 

72* 

94 


18°  (198°) 


NATURAL  FUNCTIONS  (Continued) 

(341°)  161°  19°  (199°)  (340°)  160* 


0 

Sin 

Tan 

Cot 

Cos 

60 

0 

Sin 

Tan 

Cot 

Cos 

' 

.30902 

. 32492 

3.0777 

.95106 

. 32557 

. 34433 

2.9042 

.94552 

60 

1 

. 30929 

.32524 

3.0746 

.95097 

59 

1 

. 32584 

. 34465 

2.9015 

.94542 

59 

2 

. 30957 

. 32556 

3.0716 

. 95088 

58 

2 

.32612 

.34498 

2.8987 

. 94533 

58 

3 

.30985 

. 3258S 

3.0686 

.95079 

57 

3 

. 32639 

. 34530 

2.8960 

.94523 

57 

4 

.31012 

.32621 

3.0655 

. 95070 

56 

4 

.32667 

.34563 

2.8933 

.94514 

56 

5 

.31040 

.32653 

3.0625 

.95061 

55 

5 

. 32694 

. 34596 

2.8905 

. 94504 

55 

6 

.31068 

. 32685 

3.0595 

.95052 

.54 

6 

. 32722 

, 34628 

2.8878 

. 94495 

54 

7 

,31095 

.32717 

3.0565 

. 95043 

53 

7 

. 32749 

.34661 

2.8851 

.94485 

53 

8 

.31123 

.32749 

3.0535 

.95033 

52 

8 

. 32777 

. 34693 

2.8824 

. 94476 

52 

9 

.31151 

. 32782 

3.0505 

.95024 

51 

9 

. 32804 

.34726 

2.8797 

.94466 

51 

10 

.31178 

.32814 

3.0475 

.95015 

50 

10 

. 32832 

.34758 

2.8770 

.94457 

50 

11 

.31206 

.32846 

3.0445 

. 95006 

49 

11 

. 32859 

. 34791 

2.8743 

. 94447 

49 

12 

.31233 

.32878 

3.0415 

.94997 

48 

12 

. 32887 

. 34824 

2.8716 

.94438 

48 

13 

.31261 

.32911 

3.0385 

.94988 

47 

13 

.32914 

. 34856 

2.S6S9 

. 94428 

47 

14 

.31289 

.32943 

3 . 0356 

. 94979 

46 

14 

. 32942 

.34889 

2.8662 

.94418 

46 

15 

.31316 

.32975 

3.0326 

. 94970 

45 

15 

.32969 

. 34922 

2.8636 

.94409 

45 

16 

.31344 

. 33007 

3.0296 

.94961 

44 

16 

. 32997 

. 34954 

2.8609 

.94399 

44 

17 

.31372 

.33040 

3.0267 

.94952 

43 

17 

. 33024 

. 34987 

2.8582 

. 94390 

43 

18 

.31399 

.33072 

3.0237 

.94943 

42 

18 

. 33051 

.35020 

2.8556 

. 94380 

42 

19 

.31427 

.33104 

3.0208 

.94933 

41 

19 

. 33079 

.35052 

2.8529 

.94370 

41 

20 

.31454 

.33136 

3.0178 

.94924 

40 

20 

.33106 

. 35085 

2.8502 

.94361 

40 

21 

.31482 

.33169 

3.0149 

.94915 

39 

21 

.33134 

.35118 

2.8476 

.94351 

39 

22 

.31510 

.33201 

3.0120 

.94906 

38 

22 

.33161 

.35150 

2.8449 

.94342 

38 

23 

.31537 

.33233 

3.0090 

.94897 

37 

23 

.33189 

.35183 

2.8423 

.94332 

37 

24 

.31565 

. 33266 

3.0061 

.94888 

36 

24 

.33216 

.35216 

2.8397 

. 94322 

36 

25 

.31593 

. 33298 

3.0032 

.94878 

35 

25 

.33244 

.35248 

2.8370 

.94313 

35 

26 

.31620 

.33330 

3.0003 

.94869 

34 

26 

.33271 

.35281 

2.8344 

.94303 

34 

27 

.31648 

.33363 

2.9974 

.94860 

33 

27 

. 33298 

.35314 

2.8318 

.94293 

33 

28 

.31675 

. 33395 

2.9945 

.94851 

32 

28 

. 33326 

. 35346 

2.8291 

. 04284 

32 

29 

.31703 

.33427 

2.9916 

.94842 

31 

29 

. 33353 

. 35379 

2. 8265 

.94274 

31 

30 

.31730 

. 33460 

2.9887 

.94832 

30 

30 

. 33381 

.35412 

2.8239 

. 94264 

30 

31 

.31758 

. 33 192 

2.9858 

. 94823 

29 

31 

.33408 

. 35445 

2.8213 

. 94254 

29 

32 

.31786 

. 33524 

2.9829 

.94814 

28 

32 

.33436 

. 35477 

2.8187 

. 94245 

28 

33 

.31813 

. 33557 

2.9800 

. 94805 

27 

33 

. 33463 

.35510 

2.8161 

.94235 

27 

34 

.31841 

. 33589 

2.9772 

.94795 

26 

34 

. 33490 

. 35543 

2.8135 

.94225 

26 

35 

.31868 

.33621 

2.9743 

.94786 

25 

35 

.33518 

.  35576 

2.8109 

.94215 

25 

36 

.31896 

. 33654 

2.9714 

. 94777 

24 

36 

. 33545 

. 35608 

2.8083 

. 94206 

24 

37 

.31923 

. 33686 

2.9686 

.94768 

23 

37 

. 33573 

.35641 

2.8057 

.94196 

23 

38 

.31951 

.33718 

2 . 9657 

.94758 

22 

38 

. 33600 

. 35674 

2.8032 

.94186 

22 

39 

.31979 

.33751 

2 . 9629 

.94749 

21 

39 

.33627 

.35707 

2.8006 

.94176 

21 

40 

. 32006 

.33783 

2.9600 

. 94740 

20 

40 

. 33655 

. 35740 

2.7980 

.94167 

20 

l41 

.32034 

.33816 

2.9572 

.94730 

19 

41 

. 33682 

. 35772 

2.7955 

.94157 

19 

42 

.32061 

.33848 

2.9544 

.94721 

18 

42 

.33710 

. 35805 

2.7929 

.94147 

18 

43 

. 32089 

.33881 

2.9515 

.94712 

17 

43 

.33737 

. 35838 

2.7903 

.94137 

17 

44 

.32116 

.33913 

2.9487 

.94702 

16 

44 

.33764 

.35871 

2.7878 

.94127 

16 

45 

.32144 

.33945 

2.9459 

.94693 

15 

45 

.33792 

. 35904 

2.7852 

.94118 

15 

46 

.32171 

. 33978 

2.9431 

. 94684 

14 

46 

.33819 

. 35937 

2.7827 

.94108 

14 

47 

.32199 

. 34010 

2.9403 

. 94674 

13 

47 

.33846 

.35969 

2.7801 

. 94098 

13 

48 

.32227 

. 34043 

2.9375 

.94665 

12 

48 

. 33874 

.36002 

2.7776 

. 94088 

12 

49 

. 32254 

. 34075 

2.9347 

.94656 

11 

49 

. 33901 

. 36035 

2.7751 

. 94078 

11 

50 

.32282 

.34108 

2.9319 

.94646 

10 

50 

.33029 

. 36068 

2.7725 

. 94068 

10 

51 

. 32309 

.34140 

2.9291 

. 94637 

9 

51 

.33956 

.36101 

2.7700 

. 94058 

9 

52 

.32337 

.34173 

2.9263 

.94627 

8 

52 

. 33983 

.36134 

2.7675 

. 94049 

8 

53 

. 32364 

. 34205 

2.9235 

.94618 

7 

53 

.34011 

.36167 

2 . 7650 

. 94039 

7 

54 

. 32392 

. 34238 

2.9208 

. 94609 

6 

54 

. 34038 

.36199 

2.7625 

.94029 

6 

55 

.32419 

. 34270 

2.9180 

.94599 

5 

55 

. 34065 

. 36232 

2.7600 

.94019 

6 

56 

.32447 

. 34303 

2.9152 

.94590 

4 

56 

. 34093 

.36265 

2.7575 

.94009 

4 

57 

. 32474 

.34335 

2.9125 

.94580 

3 

57 

.34120 

. 36298 

2.7550 

.93999 

3 

58 

. 32502 

.34368 

2.9097 

.94571 

2 

58 

.34147 

. 36331 

2.7525 

93989 

2 

59 

.32529 

.34400 

2.9070 

.94561 

1 

59 

.34175 

. 36364 

2.7500 

. 93979 

1 

60 

.32557 

. 34433 

2.9042 

.94552 

0 

60 

. 34202 

. 36397 

2.7475 

. 939G9 

0 

Cos 

Cot 

Tan 

Sin 

Cos 

Cot 

Tan 

Sin 

' 

108°  (288°) 


(251°)  71°  109°  (289°) 

95 


(250°)  70° 


20®  (200°) 


NATURAL  FUNCTIONS  (Continued) 

(339°)  159°    2V   (201°)  (338°)  158« 


/ 

Sin 

Tan 

Cot 

Cos 

60 

"o 

.34202 

.36397 

2.7475 

.93969 

1 

. 34229 

.36430 

2.74.50 

.93959 

.59 

2 

.34257 

.36463 

2.7425 

. 939 19 

58 

3 

.34284 

.36496 

2.7400 

.93939 

57 

4 

.34311 

.36529 

2.7376 

.93929 

56 

6 

.34339 

.36562 

2.7351 

.9.3919 

55 

6 

.34366 

. 36595 

2.7326 

.93909 

54 

7 

. 34393 

. 36628 

2.7302 

. 93899 

53 

8 

.34421 

.36661 

2.7277 

. 93889 

52 

9 

.34448 

. 36694 

2.7253 

.93879 

51 

10 

.34475 

. 36727 

2.7228 

.93869 

50 

11 

.  34.503 

. 36760 

2.7204 

. 93S59 

49 

12 

.34530 

.36793 

2.7179 

. 93849 

48 

13 

. 34557 

. 36826 

2.7155 

.93839 

47 

14 

.34584 

.36859 

2.7130 

.93829 

46 

15 

.34612 

.36892 

2.7106 

.93819 

45 

16 

. 34639 

. 36925 

2.7082 

.93809 

44 

17 

. 34666 

.36958 

2.7058 

.93799 

43 

18 

. 34694 

.36991 

2.7034 

.93789 

42 

19 

.34721 

.37024 

2.7009 

.93779 

41 

20 

.34748 

.37057 

2 . 6985 

.93769 

40 

21 

.34775 

. 37090 

2. 6901 

.93759 

39 

22 

.34803 

.37123 

2.6937 

.93748 

38 

'23 

.34830 

.37157 

2.6913 

.93738 

37 

24 

.34857 

.37190 

2.6889 

.93728 

36 

25 

.34884 

.37223 

2.6865 

.93718 

35 

26 

.34912 

.372.56 

2.6841 

. 93708 

34 

27 

. 34939 

.37289 

2.6818 

.93698 

33 

28 

. 34966 

.37322 

2.6794 

.93688 

32 

29 

.34993 

. 37355 

2.6770 

.93677 

31 

30 

.35021 

.37388 

2.0746 

. 93667 

30 

31 

.35048 

. 37422 

2 . 6723 

.93657 

29 

32 

. 35075 

. 37455 

2 . 6699 

.93647 

28 

33 

.35102 

.37488 

2 . 6675 

.93637 

27 

34 

.35130 

.37521 

2.6652 

.93626 

26 

35 

.35157 

. 37554 

2.6628 

.93616 

25 

36 

.35184 

.37588 

2.6605 

.93606 

24 

37 

.35211 

.37621 

2.6581 

.93596 

23 

38 

.35239 

. 37654 

2.6558 

. 93585 

22 

39 

.35266 

. 376S7 

2 . 6534 

.93575 

21 

40 

.35293 

. 37720 

2.6511 

.93565 

20 

41 

. 35320 

. 37754 

2.6488 

. 93555 

19 

42 

. 35347 

. 37787 

2 . 6464 

. 93544 

IS 

43 

.35375 

. 37820 

2.6441 

. 93534 

17 

44 

.35402 

. 37853 

2. 6418 

.93524 

16 

15 

. 35429 

.37887 

2.6395 

.93514 

15 

46 

.35436 

. 37920 

2.6371 

. 93503 

14 

47 

. 35484 

. 37953 

2.6348 

. 93493 

13 

48 

.35511 

. 37986 

2.6325 

. 93483 

12 

49 

.35538 

. 38020 

2.6302 

. 93472 

11 

50 

. 35565 

. 3S053 

2 . 6279 

.93462 

10 

51 

.35592 

. 38086 

2.6256 

.93452 

9 

52 

.35619 

.38120 

2.62.33 

.93441 

8 

53 

.35647 

.38153 

2.6210 

.93431 

7 

54 

. 35674 

.38186 

2.6187 

.93420 

6 

66 

.35701 

.38220 

2.6165 

.93410 

5 

56 

.35728 

. 38253 

2.6142 

.93400 

4 

57 

.35755 

. 38286 

2.6119 

.93389 

3 

58 

.35782 

.38320 

2.6096 

.93379 

2 

59 

.35810 

. 38353 

2.6074 

.93368 

1 

60 

.35837 

. 38386 

2.6051 

.93358 

0 

1 

Cos 

Cot 

Tan 

Sin 

' 

Sin 


35837 
35864 
35891 
35918 
35945 

35973 
36000 
36027 
36054 
36081 

36108 
36135 
36162 
36190 
36217 
36244 
36271 
36298 
36325 
36352 

36379 
36406 
36434 
36461 
36488 

36515 
36542 
36569 
36596 
36623 

36650 
36677 
36704 
36731 
36758 

36785 
36812 
36839 
36S67 
36894 

36921 
36948 
36975 
37002 
37029 

37056 
37083 
37110 
37137 
37164 

37191 
37218 
37245 
37272 
37299 
37326 
37353 
37380 
37407 
37434 

37461 


Cos 


Tan 


. 38386 
,38420 
,  38453 
,38487 
38520 

,38553 
, 38587 
.38620 
. 38654 
, 38687 
.38721 
. 38754 
. 38787 
.38821 
. 38854 

.38888 
.38921 
. 38955 
. 38988 
. 39022 

. 39055 
. 39089 
,39122 
,39156 
39190 

.39223 
. 39257 
. 39290 
, 39324 
.39357 

.39391 
.39425 
.39458 
.39492 
.39526 
.39559 
.39593 
.39626 
. 39660 
. 39694 

,39727 
.39761 
.39795 
. 39829 
. 39862 

. 39896 
. 39930 
. 39963 
.39997 
.40031 

. 40065 
. 40098 
.40132 
.40166 
. 40200 
. 40234 
.40267 
.40301 
, 40335 
40369 

40403 


Cot 


Cot 


6051 
6028 
6006 
6983 
5961 
5938 
5916 
5893 
5871 
5848 

5826 

5804 

5782 

.  5759 

.5737 

.5715 
.5693 
.5671 
.  5649 
.5627 

.5605 
.5583 
.5561 
.5539 
.5517 

.5495 
.  5473 
.  5452 
.  5430 
.5408 

.5386 
.  5365 
.  5343 
.5322 
.5300 

.5279 

.5257 

.5236 

.5214 

.5193 

.5172 

5150 

5129 

5108 

5086 

5065 
5044 
5023 
5002 
,4981 

4960 
4939 
4918 
4897 
4876 
4855 
4834 
4813 
4792 
4772 

4751 


Tan 


Cos 


.93358 
.93348 
, 93337 
,  93327 
,93316 

,  93306 
93295 
, 93285  53 


, 93274 
, 93264 

, 93253 
.93243 
93232 
,  93222 
93211 

, 93201 
,93190 
,93180 
,93169 
,93159 

.93148 
.93137 
.9312 
.93116 
93106 

. 93095 
. 93084 
, 93074 
,93063 
.93052 

,  93042 
,93031 
, 93020 
,93010 
,92999 

, 92988 
, 92978 
,9296 
.92956 
.92945  21 


.92935 
. 92924 
.92913 
. 92902 
. 92892 

.92881 
. 92870 
. 92859 
.92849 
.92838 

. 92827 
.92816 
. 92805 
.92794 
. 92784 

.92773 
.92762 
.92751 
. 92740 
. 92729 
92718 


Sin 


52 
51 

50 

49 
48 
47 
46 

46 

44 
43 
42 
41 
40 
39 
38 
37 
36 

35 

34 
33 
32 
31 

30 

29 
28 
27 
26 
25 
24 
23 
22 


20 

19 
181 
17 
16 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

6 

4 
3 
2 
1 

0 


110°  (290°) 


(249°)  69°    111°  (291°) 
96 


(248»)  68" 


NATURAL  FUNCTIONS  (Continued) 


22° 

(202°) 

(337°)  157 

23° 

(203°) 

(336°)  ISS* 

' 

SiD 

Tan 

Cot 

Cos 

60 

' 

Sin 

Tan 

Cot 

Cos 

' 

0 

.37461 

.40403 

2.4751 

.92718 

0 

.39073 

. 42447 

2.3559 

. 92050 

60 

1 

.37488 

.40436 

2.4730 

. 92707 

59 

1 

.39100 

.42482 

2.3539 

. 92039 

59 

2 

.37515 

.40470 

2 .  4709 

. 92697 

58 

2 

.39127 

.42516 

2.3520 

. 92028 

58 

3 

.37542 

.40504 

2 . 4689 

.92686 

57 

3 

.39153 

.42551 

2.3501 

.92016 

57 

4 

37569 

. 40538 

2 . 4668 

.92675 

56 

4 

.39180 

.42585 

2.3483 

. 92005 

56 

6 

. 37595 

. 40572 

2.4648 

.92664 

55 

5 

. 39207 

.42619 

2.3464 

.91994 

55 

6 

.37622 

.40606 

2.4627 

. 92653 

54 

6 

. 39234 

.42654 

2 . 3445 

.91982 

54 

7 

. 37649 

.40640 

2.4606 

.92642 

53 

7 

. 39260 

.42688 

2.3426 

.91971 

53 

8 

.37676 

.40674 

2.4586 

.92631 

52 

8 

.39287 

.42722 

2 . 3407 

.91959 

52 

9 

.37703 

.40707 

2.4566 

. 92620 

51 

9 

.39314 

.42757 

2.3388 

.91948 

51 

10 

.37730 

.40741 

2.4545 

. 92609 

50 

10 

.39341 

.42791 

2.3369 

.91936 

50 

11 

.37757 

.40775 

2.4525 

.92598 

49 

11 

.39367 

.42826 

2.3351 

.91925 

49 

12 

.37784 

.40809 

2 . 4504 

. 92587 

48 

12 

. 39394 

.42860 

2.3332 

.91914 

48 

13 

.37811 

. 40843 

2 . 4484 

.92576 

47 

13 

.39421 

.42894 

2.3313 

.91902 

47 

14 

. 37838 

.40877 

2.4464 

.92565 

46 

14 

.39448 

. 42929 

2.3294 

.91891 

46 

15 

. 37865 

.40911 

2.4443 

.92554 

45 

15 

. 39474 

.42963 

2.3276 

.91879 

45 

16 

. 37892 

.40945 

2.4423 

. 92543 

44 

16 

.39501 

.42998 

2.3257 

.91868 

44 

17 

.37919 

. 40979 

2.4403 

.92532 

43 

17 

.39528 

. 43032 

2 . 3238 

.91850 

43 

18 

. 37946 

.41013 

2.4383 

.92521 

42 

18 

. 39555 

.43067 

2.3220 

.91845 

42 

19 

.37973 

.41047 

2.4362 

.92510 

41 

19 

.39581 

.43101 

2.3201 

.91833 

41 

20 

. 37999 

.41081 

2.4342 

.92499 

40 

20 

.39608 

.43136 

2.3183 

.91822 

40 

21 

. 38026 

.41115 

2.4322 

. 92488 

39 

21 

. 39635 

.43170 

2.3164 

.91810 

39 

22 

.38053 

.41149 

2.4302 

.92477 

38 

22 

.39661 

.43205 

2.3146 

.91799 

38 

23 

.38080 

.41183 

2.4282 

. 92466 

37 

23 

. 39688 

.43239 

2.3127 

.91787 

37 

24 

.38107 

.41217 

2.4262 

. 92455 

36 

24 

.39715 

.43274 

2.3109 

.91775 

36 

25 

.38134 

.41251 

2.4242 

.92444 

35 

25 

. 39741 

.43308 

2.3090 

.91764 

35 

26 

.38161 

.41285 

2.4222 

.92432 

34 

26 

.39768 

.43343 

2.3072 

.91752 

34 

27 

.38188 

.41319 

2.4202 

.92421 

33 

27 

. 39795 

.43378 

2.3053 

.91741 

33 

28 

.38215 

.41353 

2.4182 

.92410 

32 

28 

.39822 

.43412 

2.3035 

.91729 

32 

29 

.38241 

.41387 

2.4162 

.92399 

31 

29 

.39848 

.43447 

2.3017 

.91718 

31 

30 

.38268 

.41421 

2.4142 

. 92388 

30 

30 

.39875 

.43481 

2.2998 

.91706 

30 

31 

.38295 

.41455 

2.4122 

.92377 

29 

31 

. 39902 

.43516 

2.2980 

.91694 

29 

32 

.38322 

.41490 

2.4102 

. 92366 

28 

32 

. 3992S 

. 43550 

2.2962 

.91683 

28 

33 

.38349 

.41524 

2 . 4083 

. 92355 

27 

33 

.39955 

.43585 

2.2944 

.91671 

27 

34 

. 38376 

.41558 

2 . 4063 

. 92343 

26 

34 

.39982 

.43620 

2.2925 

.91660 

26 

35 

.38403 

.41592 

2.4043 

. 92332 

25 

35 

.40008 

.436.54 

2.2907 

.91648 

25 

36 

.38430 

.41626 

2 . 4023 

.92321 

24 

36 

. 40035 

.43689 

2.2889 

.91636 

24 

37 

. 38456 

.41660 

2.4004 

.92310 

23 

37 

. 40062 

.43724 

2.2871 

.91625 

23 

38 

.38483 

.41694 

2.3984 

. 92299 

22 

38 

.40088 

.43758 

2.2853 

.91613 

22 

39 

.38510 

.41728 

2.3964 

.92287 

21 

39 

.40115 

.43793 

2.2835 

.91601 

21 

10 

.38537 

.41763 

2.3945 

.92276 

20 

40 

.40141 

.43828 

2.2817 

.91590 

20 

41 

.38564 

.41797 

2.3925 

.92265 

19 

41 

.40168 

.43862 

2.2799 

.91578 

19 

42 

.38591 

.41831 

2.3906 

.92254 

18 

42 

.40195 

.43897 

2.2781 

.91566 

18 

43 

.38617 

.41865 

2.3886 

.92243 

17 

i3 

.40221 

.43932 

2.2763 

.91555 

17 

44 

.38644 

.41899 

2.3867 

.92231 

16 

44 

.40248 

.43966 

2.2745 

.91543 

16 

45 

.38671 

.41933 

2.3847 

.92220 

15 

45 

.40275 

.44001 

2.2727 

.91531 

16 

i6 

.38698 

.41968 

2.3828 

.92209 

14 

46 

.40301 

.44036 

2.2709 

.91519 

14 

47 

.38725 

.42002 

2.3808 

.92198 

13 

47 

. 40328 

.44071 

2.2691 

.91508 

13 

48 

.38752 

.42036 

2.3789 

.92186 

12 

48 

. 40355 

.44105 

2.2673 

.91496 

12 

49 

.38778 

.42070 

2.3770 

.92175 

11 

49 

.40381 

.44140 

2.2655 

.91484 

11 

50 

.38805 

.42105 

2.3750 

.92164 

10 

50 

.40408 

.44175 

2.2637 

.91472 

10 

51 

.38832 

.42139 

2.3731 

.92152 

9 

51 

.40434 

.44210 

2.2620 

.91461 

9 

52 

.38859 

.42173 

2.3712 

.92141 

8 

52 

.40461 

.44244 

2.2602 

.91449 

8 

53 

.38886 

.42207 

2.3693 

.92130 

7 

53 

.40488 

.4-4279 

2.2584 

.91437 

7 

54 

.38912 

.42242 

2.3673 

.92119 

6 

54 

.40514 

.44314 

2.2566 

.91425 

6 

55 

.38939 

.42276 

2.3654 

.92107 

C 

55 

.40541 

.44349 

2.2549 

.91414 

5 

56 

. 38966 

.42310 

2.3635 

.92096 

4 

56 

.40567 

.44384 

2.2531 

.91402 

4 

57 

.38993 

.42345 

2.3616 

.92085 

3 

57 

.40594 

.44418 

2.2513 

.91390 

3 

58 

.39020 

.42379 

2.3597 

. 92073 

2 

58 

.40621 

.44453 

2.2496 

.91378 

2 

59 

.39046 

.42413 

2.3578 

.92062 

1 

59 

.40647 

.44488 

2.2478 

.91366 

1 

60 

.39073 

.42447 

2.3559 

.92050 

0 

60 

1 

.40674 

.44523 

2.2460 

.91355 

0 

1 

Cos 

Cot 

Tan 

Sin 

II 

Cos 

Cot 

Tan 

Sin 

IS 

r  (^2« 

•) 

(247«) 

67 

97 

IV 

J°  (293' 

0 

(246°) 

B6« 

NATURAL  rrXCTIONS  (Continued) 


W  (204*) 


(335°)  155° 


25°  (205°) 


(334°)  154" 


0 

1 
2 
3 
4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 

15 

16 
17 
18 
19 

20 

21 
22 
23 
24 

25 

26 
27 
28 
29 
30 
31 
32 
33 
34 

35 

36 
37 
38 
39 

40 

41 
42 
43 
44 

45 

46 
47 
48 
49 
50 
51 
52 
53 
54 

55 

56 
57 
58 
59 
80 


Sin 


. 40674 
.40700 

40727 
.40753 
.40780 

40806 
. 40833 
. 40860 
.40886 
.40913 

.40939 
.40966 
. 40992 
.41019 
.41045 

.41072 
.41098 
.41125 
.41151 
.41178 
.41204 
.41231 
.41257 
.41284 
.41310 
.41337 
.41363 
.41390 
.41416 
.41443 

.41469 
.41496 
.41522 
.41549 
.41575 

.41602 
.41628 
.41655 
.41681 
.41707 
.41734 
.41760 
.41787 
.41813 
.41840 

.41866 
.41892 
.41919 
.41945 
.41972 

.41998 
.42024 
.42051 
.42077 
.42104 

.42130 
.42156 
.42183 
.42209 
.42235 
. 42262 


Tan 


Cos 


44523 
44558 
44593 
44627 
44662 

44697 
44732 
44767 
44802 
44837 
44872 
44907 
44942 
44977 
,45012 

45047 
,45082 
,45117 
,45152 
,45187 
.45222 
,45257 
.45292 
.45327 
.45362 

.45397 
.45432 
.45467 
.45502 
.45538 

.45573 
.45608 
.45643 
.45678 
.45713 

.45748 
.45784 
.45819 
.45854 
.45889 
.45924 
.45960 
.45995 
.46030 
.46065 

.46101 
.46136 
.46171 
.46206 
.46242 

.46277 
.46312 
.46348 
. 46383 
.46418 

.46454 
.46489 
.46525 
.46560 
.46595 

.46631 


Cot 


2 . 2460 
2 . 2443 
2 . 2425 
2.2408 
2.2390 

2.2373 
2.2355 
2.2338 
2.2320 
2.2303 

2286 
2268 
2251 
2234 
2216 
,2199 
,2182 
,2165 
,2148 
.2130 
.2113 
.2096 
.2079 
.2062 
.2045 

.2028 
.2011 
.1994 
.1977 
.1960 
.1943 
.1926 
.1909 
.1892 
.1876 
.1859 
.1842 
.1825 
.1808 
.1792 

1775 
1758 
1742 
1725 
1708 

1692 
1675 
1659 
1642 
1625 
1609 
1592 
1576 
1560 
1543 

1527 
1510 
1494 
1478 
1461 
1445 


Cot 


Cos 


91355 
91343 
91331 
91319 
91307 

91295 
91283 
91272 
91260 
91248 

91236 
91224149 
91212  48 
91200 147 
91188 


46 

45 

44 
43 
42 
91128  41 


91176 
91164 
91152 
91140 


Tan 


40 

39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 

25 

24 
23 
22 
21 

20 

19 

18 

1 

16 

15 

14 
13 
12 
11 

90753  10 
90741 
90729 
90717 
,90704 

, 90692 
, 90680 
.90668 
. 90655 
. 90643 

.90631 


91116 
91104 
91092 
91080 
91068 

91056 
91044 
91032 
91020 
9100S 

90996 
90984 
,90972 
, 90960 
, 90948 

,90936 
90924 
,90911 
. 90899 
. 90887 

. 90875 
.90863 
.90851 
. 90839 
.90826 
.90814 
. 90802 
.90790 
.90778 
.90766 


Sin 


114°  (294°; 


(245°)  65'= 

98 


0 

Sin 

Tan 

Cot 

Cos 

~ 

.42262 

.46631 

2.1445 

.90631 

60 

1 

.42288 

.46666 

2.1429 

.90618 

59 

2 

.42315 

.46702 

2.1413 

. 90606 

58 

3 

.42341 

.46737 

2.1396 

. 90594 

57 

4 

.42367 

. 46772 

2.1380 

.90582 

5G 

5 

.42394 

.46808 

2.1364 

. 90569 

55 

6 

.42420 

.46843 

2.1348 

.90557 

54 

7 

. 42446 

.46879 

2.1332 

. 90545 

53 

8 

.42473 

.46914 

2.1315 

. 90532 

52 

9 

.42499 

.46950 

2.1299 

.90520 

51 

10 

.42525 

.46985 

2.1283 

. 90507 

50 

11 

.42552 

.47021 

2.1267 

. 90495 

49 

12 

.42578 

.47056 

2.1251 

. 904S3 

48 

13 

.42604 

.47092 

2.1235 

.90470 

47 

14 

.42631 

.47128 

2.1219 

.90458 

46 

15 

.42657 

.47163 

2.1203 

.90446 

45 

16 

.42683 

.47199 

2.1187 

. 90433 

44 

17 

.42709 

.47234 

2.1171 

.90421 

43 

18 

.42736 

.47270 

2.1155 

.90408 

42 

19 

.42762 

.47305 

2.1139 

.90396 

41 

20 

.42788 

.47341 

2.1123 

.90383 

40 

21 

.42815 

.47377 

2.1107 

.90371 

39 

22 

.42841 

.47412 

2.1092 

.90358 

38 

23 

.42867 

. 47448 

2.1076 

.90346 

37 

24 

.42894 

.47483 

2.1060 

. 90334 

36 

25 

.42920 

.47519 

2.1044 

.90321 

35 

26 

.42946 

.47555 

2.1028 

.90309 

34 

27 

.42972 

.47590 

2.1013 

.90296 

33 

28 

.42999 

.47626 

2.0997 

. 90284 

32 

29 

.43025 

.47662 

2.0981 

.90271 

31 

30 

.43051 

.47698 

2.0965 

.90259 

30 

31 

.43077 

.47733 

2.0950 

.90246 

29 

32 

.43104 

.47769 

2.0934 

. 90233 

28 

33 

.43130 

.47805 

2.0918 

.90221 

27 

34 

.43156 

.47840 

2.0903 

.90208 

26 

35 

.43182 

.47876 

2.0887 

.90196 

25 

86 

.43209 

.47912 

2.0872 

.90183 

24 

37 

.43235 

.47948 

2.0856 

.90171 

23 

38 

.43261 

.47984 

2.0840 

.90158 

22 

39 

.43287 

.48019 

2.0825 

,90146 

21 

40 

.43313 

.48055 

2.0809 

.90133 

20 

41 

.43340 

.48091 

2.0794 

.90120 

19 

42 

.43366 

.48127 

2.0778 

.90108 

18 

i3 

.43392 

.48163 

2.0763 

.90095 

17 

44 

.43418 

.48198 

2.0748 

.90082 

16 

45 

.43445 

.48234 

2.0732 

.90070 

Ig 

46 

.43471 

.48270 

2.0717 

.90057 

14 

47 

.43497 

. 48306 

2.0701 

.90045 

13 

48 

.43523 

.48342 

2 . 0686 

.90032 

12 

49 

.43549 

.48378 

2.0671 

.90019 

11 

50 

.43575 

.48414 

2.0655 

.90007 

10 

51 

.43602 

.48450 

2.0640 

.89994 

9 

52 

.43628 

.48486 

2.0625 

.89981 

8 

53 

.43654 

.48521 

2.0609 

.89968 

7 

54 

.43680 

.48557 

2.0594 

.89956 

6 

55 

.43706 

.48593 

2.0579 

.89943 

6 

56 

.43733 

.48629 

2.0564 

.89930 

4 

57 

.43759 

.48665 

2.0549 

.89918 

3 

58 

.43785 

.48701 

2.0533 

.89905 

2 

59 

.43811 

.48737 

2.0518 

. 89892 

1 

60 

.43837 

.48773 

2.0503 

.89879 

0 

Cos 

Cot 

Tan 

Sin 

' 

111 

>°  (295 

(244°» 

W 

3 

NATURAL  FUNCTIONS  (Continued) 

26"^  (206°)  (333°)  153°  27°  (207°)  (332°)  152" 


' 

Sin 

Tan 

Cot 

Cos 

60 

0 

.43837 

.48773 

2.0503 

.89879 

1 

.43863 

.48809 

2.0488 

.89867 

59 

2 

.43889 

.48845 

2.0473 

. 89854 

58 

3 

.43916 

.48881 

2.0458 

.89841 

57 

4 

.43942 

.48917 

2.0443 

.89828 

5G 

6 

.43968 

.48953 

2.0428 

.89816 

55 

6 

.43994 

.48989 

2.0413 

.89803 

54 

7 

.44020 

.49026 

2.0398 

.89790 

53 

8 

.44046 

. 49062 

2.0383 

.89777 

52 

9 

.44072 

.49098 

2.0368 

.89764 

51 

10 

.44098 

.49134 

2.0353 

.89752 

50 

11 

.44124 

.49170 

2.0338 

.89739 

49 

12 

.44151 

. 49206 

2 . 0323 

. 89726 

48 

13 

.44177 

.49242 

2.0308 

.89713 

47 

14 

.44203 

.49278 

2.0293 

.89700 

46 

IS 

.44229 

.49315 

2.0278 

.89687 

45 

16 

.44255 

.49351 

2.0263 

.89674 

44 

17 

.44281 

.49387 

2.0248 

.89662 

43 

18 

.44307 

.49423 

2.0233 

.89649 

42 

19 

. 44333 

.49459 

2.0219 

.89636 

41 

20 

.44359 

.49495 

2.0204 

.89623 

40 

21 

.44385 

.49532 

2.0189 

.89610 

39 

22 

.44411 

.49568 

2.0174 

. 89597 

38 

23 

.44437 

.49604 

2.0160 

.89584 

37 

24 

.44464 

.49640 

2.0145 

.89571 

36 

25 

.44490 

.49677 

2.0130 

. 89558 

35 

26 

.44516 

.49713 

2.0115 

.89545 

34 

27 

.44542 

.49749 

2.0101 

. 89532 

33 

28 

.44568 

.49786 

2 . 0086 

.89519 

32 

29 

.44594 

.49822 

2.0072 

.89506 

31 

30 

.44620 

.49858 

2.0057 

.89493 

30 

31 

.44646 

.49894 

2.0042 

. 89480 

29 

32 

.44672 

.49931 

2.0028 

.89467 

28 

33 

.44698 

.49967 

2.0013 

.89454 

27 

34 

.44724 

. 50004 

1 . 9999 

.89441 

26 

35 

.44750 

.50040 

1.9984 

. 89428 

25 

36 

.44776 

.50076 

1.9970 

.89415 

24 

37 

.44802 

.50113 

1.9955 

.89402 

23 

38 

.44828 

.50149 

1.9941 

.89389 

22 

39 

.44854 

.50185 

1.9926 

.89376 

21 

40 

.44880 

. 50222 

1.9912 

.89363 

20 

41 

.44906 

.50258 

1.9897 

.89350 

19 

42 

.44932 

.50295 

1.9883 

.89337 

18 

43 

.44958 

.50331 

1.9868 

.89324 

17 

44 

.44984 

.50368 

1.9854 

.89311 

16 

45 

.45010 

.50404 

1.9840 

.89298 

15 

46 

.45036 

.50441 

1.9825 

. 89285 

14 

47 

. 45062 

. 50477 

1.9811 

.89272 

13 

48 

.45088 

.50514 

1.0797 

. 89259 

12 

49 

.45114 

. 50550 

1 . 9782 

.89245 

11 

60 

.45140 

. 50587 

1.9768 

.89232 

10 

51 

.45166 

.50623 

1.97.54 

.89219 

9 

52 

.45192 

. 50660 

1.9740 

.89206 

8 

53 

.45218 

.50696 

I . 9725 

.89193 

7 

54 

.45243 

.50733 

1.9711 

.89180 

6 

65 

.45269 

.50769 

1 . 9697 

.89167 

5 

56 

.45295 

.50806 

1.9683 

.89153 

4 

57 

.45321 

.50843 

1.9669 

.89140 

3 

58 

.45347 

.50879 

1 . 9654 

.89127 

2 

59 

.45373 

.50916 

1 . 9640 

.89114 

1 

60 

.45399 

.50953 

1 . 9626 

.89101 

0 

' 

Cos 

Cot 

Tan 

Sin 

' 

/ 

Sin 

Tan 

Cot 

Cos 

60 

0 

.45399 

.50953 

1.9626 

.89101 

1 

. 45425 

. 50989 

1.9612 

.89087 

59 

2 

.45451 

.51026 

1.9598 

.89074 

58 

3 

.45477 

. 51063 

1.9584 

.89061 

57 

4 

. 45503 

. 51099 

1 . 9570 

.89048 

56 

6 

.45529 

.51136 

1 . 9556 

.89035 

55 

6 

.45554 

.51173 

1 . 9542 

.89021 

54 

7 

.45580 

.51209 

1.9528 

.89008 

53 

8 

.45606 

.51246 

1.9514 

. 88995 

52 

9 

.45632 

.51283 

1 . 9500 

.88981 

51 

10 

.45658 

.51319 

1.9486 

.88968 

50 

11 

.45684 

.51356 

1.9472 

.88955 

49 

12 

.45710 

.51393 

1.9458 

.88942 

48 

13 

.45736 

.51430 

1 . 9444 

.88928 

47 

14 

.45762 

.51467 

1.9430 

.88915 

46 

15 

.45787 

.51503 

1.9416 

.88902 

45 

16 

.45813 

.51540 

1.9402 

.88888 

44 

17 

.45839 

.51577 

1 . 9388 

. 88875 

43 

18 

.45865 

.51614 

1 . 9375 

.88862 

42 

19 

.45891 

.51651 

1.9361 

.88848 

41 

20 

.45917 

.51688 

1.9347 

.88835 

40 

21 

.45942 

.51724 

1.9333 

.88822 

39 

22 

.45968 

.51761 

1.9319 

.88808 

38 

23 

. 45994 

.51798 

1.9306 

.88795 

37 

24 

.46020 

.51835 

1.9292 

.88782 

36 

25 

.46046 

.51872 

1.9278 

.88768 

35 

26 

.46072 

.51909 

1 . 9265 

.88755 

34 

27 

.46097 

.51946 

1.9251 

.88741 

33 

28 

.46123 

.51983 

1.9237 

.88728 

32 

29 

.46149 

.52020 

1.9223 

.88715 

31 

30 

.46175 

. 52057 

1.9210 

.88701 

30 

31 

.46201 

.52094 

1.9196 

.88688 

29 

32 

. 46226 

.52131 

1.9183 

.88674 

28 

33 

.46252 

.52168 

1.9169 

.88661 

27 

34 

.46278 

. 52205 

1.9155 

.88647 

26 

35 

. 46304 

. 52242 

1.9142 

.88634 

25 

36 

.46330 

. 52279 

1.9128 

. 88620 

24 

37 

.46355 

.52316 

1.9115 

.88607 

23 

38 

.46381 

. 52353 

1.9101 

.88593 

22 

39 

.46407 

. 52390 

1.9088 

. 88580 

21 

40 

.46433 

. 52427 

1.9074 

.88566 

20 

41 

.46458 

. 52464 

1.9061 

. 88553 

19 

42 

.46484 

. 52501 

1.9047 

.88539 

18 

43 

.46510 

. 52538 

1 . 9034 

. 88526 

17 

44 

.46536 

. 52575 

1.9020 

.88512 

16 

45 

.46561 

.52613 

1.9007 

.88499 

15 

46 

. 46587 

. 52650 

1 . 8993 

.88485 

14 

47 

.46613 

. 52687 

1.8980 

.88472 

13 

48 

.46639 

. 52724 

1.8967 

.88458 

12 

49 

.46664 

.52761 

1.8953 

.88445 

11 

50 

.46690 

.52798 

1 . 8940 

.88431 

10 

51 

.46716 

. 52836 

1.8927 

.88417 

9 

52 

.46742 

. 52S73 

1.8913 

. 88404 

8 

53 

.46767 

. 52910 

1.8900 

.88390 

7 

54 

.46793 

.52947 

1.8887 

. 88377 

6 

55 

.46819 

.52985 

1.8873 

.88363 

5 

56 

.46844 

. 53022 

1.8860 

.88349 

4 

57 

.46870 

.53059 

1.8847 

.88336 

3 

58 

. 46896 

. 53096 

1.8834 

.88322 

2 

59 

.46921 

. 53134 

1.8820 

. 88308 

1 

60 

.46947 

.53171 

1.8807 

.88295 

0 

/ 

Cos 

Cot 

Tan 

Sin 

1 

116°  (296°) 


(243°)  63*  117°  (297°) 

99 


(242°)  62° 


NATURAL  FUNCTIONS  (Continued) 

18°  (208°)  (331°)  151°  29°  (209°)  (330°)  150* 


' 

Sin 

Tan 

Cot 

Cos 

' 

0 

.46947 

.53171 

1 . 8807 

. 88295 

60 

1 

. 46973 

.53208 

1.8794 

.88281 

59 

2 

. 46999 

. 53246 

1 . 8781 

. 88267 

58 

3 

.47024 

. 53283 

1.8768 

.88254 

57 

4 

. 47050 

.53320 

1.8755 

.88240 

n6 

6 

.47076 

. 53358 

1.8741 

. 88226 

55 

6 

.47101 

. 53395 

1.8728 

.88213 

54 

7 

.47127 

. 53432 

1.8715 

.88199 

53 

8 

.47153 

.53470 

1.8702 

.88185 

52 

9 

.47178 

.53507 

1.8689 

.88172 

51 

10 

.47204 

.53545 

1.8676 

.88158 

50 

11 

.47229 

.53582 

1.8663 

.88144 

49 

12 

. 47255 

.53620 

1.8650 

.88130 

48 

13 

.47281 

.53657 

1.8637 

.88117 

47 

14 

.47306 

. 53694 

1.8624 

.88103 

46 

15 

. 47332 

. 53732 

1.8611 

. 88089 

45 

16 

.47358 

. 53769 

1 . 8.598 

.88075 

44 

17 

.47383 

. 53807 

1.8585 

.88062 

43 

18 

.47409 

. 53844 

1.8572 

. 88048 

42 

19 

. 47434 

.53882 

1 . 8559 

.88034 

41 

20 

.47460 

. 53920 

1 . 8546 

.88020 

40 

21 

.47486 

. 53957 

1.8533 

.88006 

39 

22 

.47511 

. 53995 

1.8520 

.87993 

38 

23 

.47537 

.54032 

1.8507 

.87979 

37 

24 

.47562 

.54070 

1.8495 

.87965 

36 

25 

.47588 

. 54107 

1 . 8482 

.87951 

35 

26 

.47614 

. 54145 

1.8469 

.87937 

34 

27 

.47639 

.54183 

1 . 8456 

.87923 

33 

28 

.47665 

. 54220 

1.8443 

.87909 

32 

29 

.47690 

. 54258 

1.S430 

.87896 

31 

30 

.47716 

. 54296 

1.8418 

. 87882 

30 

31 

.47741 

. 54333 

1.8405 

. 87868 

29 

32 

.47767 

.54371 

1.8392 

.87854 

28 

33 

.47793 

.54409 

1.8379 

.87840 

27 

34 

.47818 

. 54446 

1.S367 

. 87826 

26 

35 

.47844 

.54484 

1.8354 

.87812 

25 

36 

.47869 

.54522 

1.8341 

.87798 

24 

37 

.47895 

. 54560 

1.8329 

.87784 

23 

38 

.47920 

. 54597 

1.8316 

.87770 

22 

39 

.47946 

.54635 

1.8303 

.87756 

21 

40 

.47971 

. 54673 

1.8291 

.87743 

20 

41 

.47997 

.54711 

1.8278 

.87729 

19 

42 

.48022 

. 54748 

1 . 8265 

.87715 

18 

43 

.48048 

.54786 

1.8253 

.87701 

17 

44 

.48073 

.54824 

1.8240 

.87687 

16 

45 

.48099 

. 54862 

1.8228 

.87673 

15 

46 

.48124 

.54900 

1.8215 

.87659 

14 

47 

.48150 

.54938 

1.8202 

. 87645 

13 

48 

.48175 

.54975 

1.8190 

.87631 

12 

49 

.48201 

.55013 

1.8177 

.87617 

11 

50 

.48226 

.55051 

1.8165 

.87603 

10 

51 

.48252 

.55089 

1.8152 

.87589 

9 

52 

.48277 

.55127 

1.8140 

.87575 

8 

53 

.48303 

.55165 

1.8127 

. 87561 

7 

54 

.48328 

.55203 

1.8115 

.87546 

6 

55 

.48354 

.55241 

1.8103 

.87532 

5 

56 

.48379 

.55279 

1.8090 

.87518 

4 

57 

.48405 

.55317 

1.8078 

.87504 

3 

58 

.48430 

. 55355 

1.8065 

.87490 

2 

59 

.48456 

.55393 

1.8053 

.87476 

1 

60 

.48481 

.55431 

1.8040 

. 87462 

0 

' 

Cos 

Cot 

Tan 

Sin 

' 

Sin        Tan        Cot        Cos 


lOi 

11 
12 
13 
14 
15 
16 
17 
18 
19 

20 

21 
22 
23 
24 

25 

26 

27 
281 
29 

30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

45 

46 

47 

48 
49 

50 

51 
52 
53 
54 

65 

56 
57 
58 
59 
60 


. 48481 
. 48506 
.48532 
.48557 
. 48583 

. 48608 
. 48634 
. 48659 
. 48684 
.48710 
.48735 
.48761 
.48786 
.48811 
.48837 

. 48862 
. 4S88S 
.48913 
. 48938 
.48964 

.48989 
.49014 
.49040 
. 49065 
. 49090 

.49116 
.49141 
.49166 
.49192 
.49217 
.49242 
. 49268 
. 49293 
.49318 
.49344 

. 49369 
.49394 
.49419 
.49445 
.49470 

.49495 
.49.521 
.49546 
.49571 
. 49596 
.49622 
.49647 
. 49672 
.49697 
.49723 
.49748 
.49773 
.49798 
.49824 
.49849 

. 49874 
.49899 
.49924 
.49950 
.49975 

.50000 


Cos   Cot 


.55431 
. 55469 
. 55507 
. 55545 
. 55583 
.55621 
. 55659 
. 55697 
. 55736 
. 55774 

.55812 
. 55850 
. 55888 
. 55926 
. 55964 

.56003 
.56041 
. 56079 
.5611 
.56156 
. 56194 
. 56232 
. 56270 
. 56309 
, 56347 

. 56385 
56424 
56462 
56501 
, 56539 

56577 
,56616 

56654 
, 56693 

56731 

56769 
56808 
56846 
56885 
56923 
56962 
57000 
57039 
57078 
57116 

57155 
57193 
57232 
57271 
57309 

57348 
57386 
57425 
57464 
57503 
57541 
57580 
57619 
57657 
57696 
57735 


.8040 
.8028 
,8016 
,8003 
,7991 
7979 
7966 
,7954 
7942 
7930 
7917 
7905 
7893 
7881 
7868 

7856 

7844 
7832 
7820 
7808 

7796 
7783 
7771 
7759 
7747 
7735 
7723 
7711 
7699 
7687 

7675 
7663 
7651 
7639 
7627 

7615 
7603 
7591 
7579 
7567 

7556 
7544 
7532 
7520 
7508 

7496 
7485 
7473 
7461 
7449 

7437 
,7426 
7414 
7402 
,7391 

7379 
7367 
7355 
7344 
7332 

7321 


. 87462 
.87448 
.87434 
.87420 
.87406 
.87391 
. 87377 
. 87363 
. 87349 
. 87335 


Tan 


,87321 
87306 
87292 
87278147 
87264  [46 

87250 
87235 
87221 


. 87207  42 


.87193 

.87178 
.87164 
.87150 
.87136 
.87121 

.87107 
, 87093 
,87079 
, 87064 
, 87050 

,87036 
, 87021 
,  87007 
86993 
86978 

86964 
86949 
86935 
86921 
86906 


86892  20 


, 86878 
, 86863 
,86849 
86834 

,86820 
,86805 
86791 
86777 
86762 

86748 
86733 
86719 
86704 
86690 
86675 
86661 
86646 
86632 
86617 
86603 


Sin 


41 

40 

39 
38 
37 
36 

35 

34 

33 
32 
31 

3d 

29 

28 
27 
26 

25 

24 
23 
22 
21 


118°  (298°) 


(  241°)  61°    119°  (299°) 
100 


(240°)  60° 


NATURAL  FUNCTIONS  (Continued) 


80°  (210") 

[329")  149 

o 

310 

(211") 

C328")  148" 

' 

Sin 

Tan 

Cot 

Cos 

' 

Sin 

Tan 

Cot  1  Cos 

' 

0 

.50000 

.57735 

1.7321 

.86603 

60 

0 

. 51504 

.60086 

1.66431.85717 

60 

1 

. 50025 

.57774 

1.7309 

. 86588 

59 

1 

.51529 

. 60126 

1.6632 

. 85702 

59 

2 

.50050 

.57813 

1.7297 

.86573 

58 

2 

. 51554 

.60165 

1.6621 

.85687 

58 

3 

. 50076 

.57851 

1.7286 

.86559 

57 

3 

.51579 

. 60205 

1.6610 

. 85672 

57 

4 

.50101 

.57890 

1.7274 

.86544 

56 

4 

. 51604 

. 60245 

1.6599 

. 85657 

56 

6 

. 50126 

.57929 

1 . 7262 

.86530 

55 

5 

.51628 

.60284 

1.6588 

.85642 

55 

6 

.50151 

.57968 

1.7251 

.86515 

54 

6 

.51653 

. 60324 

1 . 6577 

. 85627 

54 

7 

. 50176 

.58007 

1.7239 

.86501 

53 

7 

.51678 

. 60364 

1.6566 

.85612 

53 

8 

. 50201 

.58046 

1.7228 

.86486 

52 

8 

.51703 

. 60403 

1.6555 

. 85597 

52 

9 

.50227 

.58085 

1.7216 

.86471 

51 

9 

.51728 

.60443 

1.6545 

.85582 

51 

10 

. 50252 

.58124 

1.7205 

. 86457 

50 

10 

.51753 

. 60483 

1 . 6534 

. 85567 

50 

11 

. 50277 

. 58162 

1.7193 

.86442 

49 

11 

.51778 

.60522 

1.6523 

.85551 

49 

12 

. 50302 

.58201 

1.7182 

. 86427 

48 

12 

.51803 

.60562 

1.6512 

. 85536 

48 

13 

. 50327 

. 58240 

1.7170 

.86413 

47 

13 

. 51828 

.60602 

1.6501 

. 85521 

47 

14 

. 50352 

. 58279 

1.7159 

. 86398 

46 

14 

. 51852 

.60642 

1.6490 

. 85506 

46 

15 

.50377 

. 58318 

1.7147 

. 86384 

45 

15 

. 51877 

. 60681 

1 . 6479 

.85491 

45 

16 

.50403 

. 58357 

1.7136 

. 86369 

44 

16 

.51902 

.60721 

1.6469 

. 85476 

44 

17 

.50428 

.58396 

1.7124 

. 86354 

43 

17 

.51927 

.60761 

1.6458 

.85461 

43 

18 

.50453 

. 58435 

1.7113 

. 86340 

42 

18 

.51952 

. 60801 

1 . 6447 

.85446 

42 

19 

.50478 

.58474 

1.7102 

. 86325 

41 

19 

.51977 

. 60841 

1.6436 

.85431 

41 

20 

. 50503 

.58513 

1.7090 

.86310 

40 

20 

.52002 

.60881 

1.6426 

.85416 

40 

21 

.50528 

. 58552 

1.7079 

.86295 

39 

21 

. 52026 

.60921 

1.6415 

.85401 

39 

22 

. 50553 

.58591 

1.7067 

. 86281 

38 

22 

. 52051 

.60960 

1 . 6404 

. 85385 

38 

23 

.50578 

.58631 

1.7056 

.86266 

37 

23 

. 52076 

.61000 

1.6393 

■ ^?3I9 

37 

24 

.50603 

.58670 

1 . 7045 

.86251 

36 

24 

.52101 

.61040 

1.6383 

. 85355 

36 

25 

.50628 

.58709 

1.7033 

.86237 

35 

25 

.52126 

.61080 

1.6372 

.85340 

35 

26 

.50654 

.58748 

1.7022 

. 86222 

34 

26 

.52151 

.61120 

1.6361 

. 85325 

34 

27 

.50679 

. 58787 

1.7011 

. 86207 

33 

27 

.52175 

.61160 

1.6351 

.85310 

33 

28 

.50704 

.58826 

1 . 6999 

.86192 

32 

28 

.52200 

.61200 

1 . 6340 

. 85294 

32 

29 

.50729 

. 58865 

1.6988 

.86178 

31 

29 

. 52225 

.61240 

1.6329 

.85279 

31 

30 

.50754 

. 58905 

1.6977 

.86163 

30 

30 

. 52250 

.61280 

1.6319 

.85264 

30 

31 

.50779 

.58944 

1.6965 

.86148 

29 

31 

. 52275 

.61320 

1 . 630S 

. 85249 

29 

32 

.50804 

. 589S3 

1 . 6954 

.86133 

28 

32 

. 52299 

.61360 

1 . 6297 

. 85234 

28 

33 

.50829 

.59022 

1.6943 

.86119 

27 

33 

. 52324 

.61400 

1.6287 

.85218 

27 

34 

.50854 

.59061 

1.6932 

.86104 

26 

34 

. 52349 

.61440 

1 . 6276 

. 85203 

26 

35 

.50879 

.59101 

1.6920 

.86089 

25 

35 

. 52374 

.61480 

1 . 6265 

.85188 

25 

36 

.50904 

.59140 

1.6909 

.86074 

24 

36 

. 52399 

.61520 

1 . 6255 

.85173 

24 

37 

.50929 

.59179 

1.6898 

.86059 

23 

37 

.52423 

.61561 

1 . 6244 

.85157 

23 

38 

.50954 

.59218 

1 . 6887 

.86045 

22 

38 

.52448 

.61601 

1 . 6234 

.85142 

22 

39 

.50979 

. 59258 

1 . 6875 

. 86030 

21 

39 

.52473 

.61641 

1.6223 

.85127 

21 

40 

.51004 

.59297 

1 . 6864 

.86015 

20 

40 

. 52498 

.61681 

1.6212 

.85112 

20 

41 

.51029 

. 59336 

1 . 6853 

.86000 

19 

41 

. 52522 

.61721 

1 . 6202 

.85096 

19 

42 

.51054 

.59376 

1.6842 

. 85985 

18 

42 

. 52547 

.61761 

1.6191 

. 85081 

18 

43 

.51079 

.59415 

1 . 6831 

. 85970 

17 

43 

. 52572 

.61801 

1.6181 

.85066 

17 

44 

.51104 

.59454 

1 . 6820 

. 85956 

16 

44 

. 52597 

.61842 

1.6170 

.85051 

16 

45 

.51129 

. 59494 

1.6808 

.85941 

15 

45 

.52621 

.61882 

1.6160 

. 85035 

15 

46 

.51154 

. 59533 

1.6797 

. 85926 

14 

46 

.52646 

.61922 

1.6149 

. 85020 

14 

47 

.51179 

.59573 

1.6786 

.85911 

13 

47 

.52671 

.61962 

1.6139 

. 85055 

13 

48 

.51204 

.59612 

1.6775 

.85896 

12 

48 

. 5269G 

.62003 

1.6128 

.84989 

12 

49 

.51229 

. 59651 

1.6764 

.85881 

11 

49 

.52720 

.62043 

1.6118 

. 84974 

11 

50 

.51254 

.59691 

1.6753 

. 85866 

10 

50 

.52745 

. 62083 

1.6107 

. 84959 

10 

51 

. 51279 

.59730 

1 . 6742 

.85851 

9 

51 

.52770 

.62124 

1.6097 

. 84943 

9 

52 

.51304 

. 59770 

1.6731 

.85836 

8 

52 

.52794 

.62164 

1.6087 

. 84928 

8 

53 

.51329 

.59809 

1.6720 

.85821 

7 

53 

.52819 

.62204 

1 . 6076 

. 84913 

7 

54 

.51354 

.59849 

1 . 6709 

. 85806 

6 

54 

. 52844 

.62245 

1.6066 

. 84897 

6 

55 

. 51379 

. 59888 

1 . 6698 

.85792 

5 

55 

. 52869 

. 62285 

1 . 6055 

.84882 

8 

56 

. 51404 

.59928 

1 . 6687 

.85777 

4 

56 

. 52893 

.62325 

1.6045 

. 84866 

4 

57 

.51429 

.59967 

1 . 6676 

. 85762 

3 

57 

.52918 

. 62366 

1 . 6034 

.84851 

3 

58 

.51454 

.60007 

1.6665 

.85747 

2 

58 

. 52943 

.62406 

1 . 6024 

.84836 

2 

59 

.51479 

.60046 

1.6654 

.85732 

1 

59 

. 52967 

. 62446 

1.6014 

. 84820 

1 

60 

.51504 

.60086 

1 . 6643 

.85717 

0 

60 

. 52992 

. 62487 

1.6003 

.84805 

0 

' 

Cos 

Cot 

Tan 

Sin 

' 

' 

Cos 

Cot 

Tan 

Sin 

iao°  (soo"'^ 


(239")  69*         121°  (301°) 
101 


(238°)  68" 


NATURAL  FUNCTIONS  (Continued) 


32°  (212*) 


(327°)  147°    33°  (213°) 


(326°)  146» 


' 

Sin 

Tan 

Cot 

Cos 

' 

0 

. 52992 

. 62487 

1 . 6003 

.84805 

60 

1 

.53017 

.62527 

1 . 5993 

. 84789 

59 

2 

.53041 

. 62568 

1 . 5983 

.84774 

58 

3 

.53066 

. 62608 

1.5972 

. 84759 

57 

4 

.53091 

. 62649 

1 . 5962 

.84743 

56 

5 

.53115 

. 62689 

1.5952 

.84728 

55 

6 

..53140 

.62730 

1.5941 

.84712 

54 

7 

.53164 

.62770 

1.5931 

.84697 

53 

8 

.53189 

.62811 

1.5921 

. 84681 

52 

9 

.53214 

. 62852 

1.5911 

.84666 

51 

10 

. 53238 

. 62892 

1.5900 

. 84650 

50 

11 

. 53263 

. 62933 

1.5890 

.84635 

49 

12 

. 53288 

. 62973 

1 . 5880 

.84619 

48 

13 

.53312 

.63014 

1 . 5869 

.84604 

47 

14 

.53337 

. 63055 

1 . 5859 

. 84588 

46 

15 

.53361 

. 63095 

1.5849 

. 84573 

45 

16 

. 53386 

.63136 

1 . 5839 

. 84557 

44 

17 

.53411 

.63177 

1 . 5829 

.84.542 

43 

18 

. 53435 

.63217 

1.5818 

.84526 

42 

19 

.53460 

. 63258 

1 . 5808 

.84511 

41 

20 

. 53484 

. 63299 

1.579S 

.84495 

40 

21 

. 53509 

. 63340 

1 . 5788 

.84480 

39 

22 

.53534 

. 63380 

1.5778 

. 84464 

38 

23 

. 53ooS 

. 63421 

1 . 5768 

. 84448 

37 

21 

. 53583 

.63462 

1 . 5757 

. 84433 

36 

25 

. 53607 

. 63503 

1 . 5747 

.84417 

35 

26 

. 53632 

.63544 

1 . 5737 

,  8-1402 

34 

27 

. 53656 

.63584 

1 . 5727 

. 84386 

33 

28 

. 53681 

.63625 

1.5717 

.84370 

32 

29 

. 53705 

.63666 

1 . 5707 

. 84355 

31 

30 

. 53730 

.63707 

1 . 5697 

.84339 

30 

31 

.53754 

.63748 

1 . 5687 

. 84324 

29 

32 

.53779 

.63789 

1.5677 

. S430S 

28 

33 

.53804 

. 63830 

1.5667 

.84292 

27 

34 

. 53828 

.63871 

1 . 5657 

.84277 

26 

35 

. 53853 

.63912 

1 . 5647 

. 84261 

25 

36 

. 53877 

. 63953 

1 . 5637 

. 84245 

24 

37 

. 53902 

. 63994 

1 . 5627 

.84230 

23 

38 

. 53926 

. 64035 

1.5617 

.84214 

22 

39 

.53951 

.64076 

1.5607 

.84198 

21 

40 

. 53975 

.64117 

1.5597 

.84182 

20 

41 

.54000 

.64158 

1 . 5587 

.84167 

19 

42 

.54024 

.64199 

1.5577 

.84151 

18 

43 

.54049 

.64240 

1 . 5567 

.84135 

17 

44 

.54073 

.64281 

1 . 5557 

.84120 

16 

45 

.54097 

.64322 

1 . 5547 

.84104 

15 

46 

.54122 

. 64363 

1 . 5537 

. 84088 

14 

47 

.54146 

.64404 

1 . 5527 

. 84072 

13 

48 

.54171 

. 64446 

1 . 6517 

. 84057 

12 

49 

.54195 

.64487 

1.5507 

.84041 

11 

50 

.54220 

.64528 

1  5497 

. 84025 

10 

51 

. 54244 

.64569 

1.5487 

.84000 

9 

52 

.54269 

.64610 

I . 5477 

. 83994 

8 

53 

. 54293 

. 64652 

1 . 5468 

. 83978 

7 

54 

. 54317 

. 64693 

1.5458 

.83962 

6 

55 

.54342 

. 64734 

1.5448 

. 83946 

5 

56 

.  S4366 

.64775 

1.M3S 

. 83930 

4 

57 

. 54391 

.64817 

1.5428 

.83915 

3 

58 

.54415 

. 64S58 

1.5418 

.83899 

2 

59 

.54440 

.64899 

1.5408 

.83SS3 

1 

60 

.54464 

. 64941 

1 . 5399 

.83867 

0 

Co3 

Cot 

Tan 

Sin 

' 

' 

Sin 

Tan 

Cot 

Cos 

" 

0 

. 54464 

.64941 

1 . 5399 

.83867 

60 

1 

. 54488 

. 649S2 

1 . 5389 

.83851 

59 

2 

.54513 

.65024 

1.5379 

. 83835 

58 

3 

. 54537 

.65065 

I . 5369 

.83819 

57 

4 

. 54561 

.65106 

1 . 5359 

.83S04 

56 

5 

.  .54586 

.65148 

1.5350 

. 8378S 

55 

6 

.54610 

.65189 

1 . 5340 

. 83772 

54 

7 

. 54635 

.65231 

1.5330 

.83756 

53 

8 

.54659 

.65272 

1 . 5320 

.83740 

52 

9 

. 54683 

.65314 

1.5311 

.83724 

51 

10 

. 54708 

. 65355 

1.5301 

. 83708 

60 

11 

. 54732 

. 65397 

1.5291 

. 83692 

49 

12 

. 54756 

. 65438 

1 . 5282 

.83676 

48 

13 

. 54781 

. 65480 

1 . 5272 

. 83660 

47 

14 

. 54805 

.65521 

1 . 5262 

. 83645 

46 

15 

. 54829 

. 65563 

1 . 5253 

. 83629 

45 

16 

. 54854 

. 65604 

1 . 5243 

.83613 

44 

17 

. 54878 

. 65646 

1 . 5233 

.83597 

43 

18 

. 54902 

. 65688 

1 . 5224 

.83581 

42 

19 

54927 

.65729 

1.5214 

. 83565 

41 

20 

.54951 

.65771 

1 . 5204 

.83549 

40 

21 

.54975 

.65813 

1 . 5195 

.83533 

39 

22 

. 54999 

. 65854 

1.5185 

.83517 

38 

23 

. 55024 

.65896 

1.5175 

. 83501 

37 

24 

.55048 

. 65938 

1.5166 

.83485 

36 

25 

. 55072 

. 65980 

1.5156 

.83469 

35 

26 

. 55097 

.66021 

1.5147 

. 83453 

34 

27 

.55121 

. 66063 

1 . 5137 

.83437 

33 

28 

.55145 

.66105 

1.5127 

.83421 

32 

29 

.55169 

.66147 

1.5118 

. 83405 

31 

30 

.55194 

.66189 

1.5108 

.83389 

30 

31 

.55218 

. 66230 

1 . 5099 

.83373 

29 

32 

. 55242 

.66272 

I . 5089 

.83356 

28 

33 

.55266 

.66314 

1 . 5080 

. 83340 

27 

34 

. 55291 

. 66356 

1.5070 

.83324 

26 

35 

.55315 

. 66398 

I . 5061 

.83308 

25 

36 

.55339 

. 66440 

1 . 5051 

.83292 

24 

37 

. 55363 

. 66482 

1.5042 

.83276 

23 

38 

. 553S8 

. 66524 

1 . 5032 

. 83260 

22 

39 

.55412 

. 66566 

1 . 5023 

. 83244 

21 

40 

. 55436 

. 66608 

1.5013 

.83228 

20 

41 

.55460 

.  666.50 

1.5004 

.83212 

19 

42 

. 55484 

. 66692 

1 . 4994 

.83195 

18 

43 

.55509 

. 66734 

1.4985 

.83179 

17 

44 

.55533 

.66776 

1.4975 

.83163 

16 

45 

. 55557 

.66818 

1 . 4966 

.83147 

15 

46 

.55581 

. 66860 

1 . 4957 

.83131 

14 

47 

. 55605 

. 66902 

1.4947 

.83115 

13 

48 

. 55630 

. 66944 

1.4938 

. 83098 

12 

49 

.55654 

. 66986 

1 . 4928 

.83082 

11 

50 

. 55678 

.67028 

1.4919 

. 83066 

10 

51 

. 55702 

.67071 

1.4910 

. 83050 

9 

52 

. 55726 

.67113 

1.4900 

. 83034 

8 

53 

. 55750 

.67155 

1.4891 

.83017 

7 

54 

. 55775 

.67197 

1.4882 

.83001 

6 

55 

. 55799 

.67239 

1.4872 

.82985 

5 

56 

. 55823 

. 67282 

1.4863 

. 82969 

4 

57 

.55847 

.67324 

1.4854 

.82953 

3 

58 

. 55871 

.67366 

1.4844 

. 82936 

2 

59 

. 55895 

.67409 

1 . 4835 

. 82920 

1 

60 

. 55919 

.67451 

1.4826 

.82904 

0 

' 

Cos 

Cot 

Tan 

Sin 

122°  (302°) 


(237°)  67°     123°  (303°) 
102 


(236°)  56° 


NATURAL  FUNCTIONS  (Continued) 

34°  (214°)  (325°)  145°  35°  (215°)  (324°)  144« 


0 

Sin 

Tan 

Cot 

Cos 

' 

' 

Sin 

Tan 

Cot 

Cos 

' 

.55919 

.67451 

1.4826 

.82904 

60 

0 

. 57358 

.70021 

1 . 4281 

.81915 

60 

1 

. 55943 

.67493 

1.4816 

.82887 

59 

1 

.57381 

.70064 

1.4273 

.81899 

59 

2 

. 55968 

.67536 

1 . 4807 

.82871 

58 

2 

. 57405 

.70107 

1.4264 

.81882 

58 

3 

. 55992 

.67578 

1.4798 

. 82855 

57 

3 

. 57429 

.70151 

1.4255 

. 81865 

57 

4 

.56016 

.67620 

1.4788 

. 82839 

56 

4 

.57453 

.70194 

1 . 4246 

.81848 

56 

5 

. 56040 

. 67663 

1.4779 

. 82822 

55 

5 

.57477 

.70238 

1.4237 

.81832 

55 

6 

. 56064 

. 67705 

1.4770 

. 82806 

54 

6 

.57501 

.70281 

1.4229 

.81815 

54 

7 

. 56088 

.67748 

1.4761 

.82790 

53 

7 

. 57524 

.70325 

1.4220 

.81798 

53 

8 

.56112 

.67790 

1.4751 

. 82773 

52 

8 

. 57548 

.70368 

1.4211 

.81782 

52 

9 

.56136 

.67832 

1.4742 

.82757 

51 

9 

.57572 

.70412 

1.4202 

.81765 

51 

10 

.56160 

.67875 

1.4733 

.82741 

50 

10 

.57596 

.70455 

1.4193 

.81748 

50 

11 

.56184 

.67917 

1.4724 

. 82724 

49 

11 

.57619 

.70499 

1.4185 

.81731 

49 

12 

. 56208 

. 67960 

1.4715 

.82708 

48 

12 

. 57643 

.70542 

1.4176 

.81714 

48 

13 

. 56232 

. 68002 

1.4705 

.82692 

47 

13 

. 57667 

.70586 

1.4167 

.81698 

47 

14 

. 56256 

. 68045 

1.4696 

.82675 

46 

14 

.57691 

.70629 

1.4158 

.81681 

46 

15 

. 56280 

.68088 

1.4687 

. 82659 

45 

15 

.57715 

.70673 

1.4150 

.81664 

45 

16 

. 56305 

.68130 

1.4678 

. 82643 

44 

16 

. 57738 

.70717 

1.4141 

.81647 

44 

17 

. 56329 

.68173 

1 . 4669 

. 82626 

43 

17 

. 57762 

.70760 

1.4132 

.81631 

43 

18 

. 56353 

.68215 

1.4659 

.82610 

42 

18 

.57786 

.70804 

1.4124 

.81614 

42 

19 

. 56377 

. 68258 

1.4650 

.82593 

41 

19 

.57810 

.70848 

1.4115 

.81597 

41 

20 

.56401 

. 68301 

1.4641 

.82577 

40 

20 

. £7833 

.70891 

1.4106 

.81580 

40 

21 

. 56425 

. 68343 

1.4632 

.82561 

39 

21 

.57857 

.70935 

1.4097 

.81563 

39 

22 

.56449 

.68386 

1.4623 

. 82544 

38 

22 

. 57881 

.70979 

1.4089 

.81546 

38 

23 

. 56473 

.68429 

1.4614 

. 82528 

37 

23 

.57904 

.71023 

1.4080 

.81530 

37 

24 

. 56497 

.68471 

1.4605 

.82511 

36 

24 

. 57928 

.71066 

1.4071 

.81513 

36 

25 

.56521 

.68514 

1.4596 

. 82495 

35 

25 

. 57952 

.71110 

1.4063 

.81496 

35 

26 

.  56&t5 

. 68557 

1.4586 

.82478 

34 

26 

. 57976 

.71154 

1 . 4054 

.81479 

34 

27 

. 56569 

.68600 

1.4577 

.82462 

33 

27 

. 57999 

.71198 

1.4045 

.81462 

33 

28 

. 56593 

.68642 

1.4568 

. 82446 

32 

28 

. 58023 

.71242 

1.4037 

.81445 

32 

29 

.56617 

. 68685 

1.4559 

. 82429 

31 

29 

. 58047 

.71285 

1.4028 

. 81428 

31 

30 

.56641 

. 68728 

1.4550 

.82413 

30 

30 

.58070 

.71329 

1.4019 

.81412 

30 

SI 

. 56665 

.68771 

1.4541 

.82396 

29 

31 

. 58094 

.71373 

1.4011 

.81395 

29 

S2 

. 56689 

.68814 

1.4532 

.82380 

28 

32 

.58118 

.71417 

1 . 4002 

.81378 

28 

33 

.56713 

. 68857 

1.4523 

.82363 

27 

33 

.58141 

.71461 

1 . 3994 

.81361 

27 

34 

. 56736 

. 68900 

1.4514 

.82347 

26 

34 

.58165 

.71505 

1 . 3985 

.81344 

26 

35 

. 56760 

.68942 

1.4505 

.82330 

25 

35 

.58189 

.71549 

1 . 3976 

.81327 

25 

36 

. 56784 

. 68985 

1.4496 

.82314 

24 

36 

. 58212 

.71593 

1.3968 

.81310 

24 

37 

. 56808 

. 69028 

1.4487 

. 82297 

23 

37 

. 58236 

.71637 

1 . 3959 

.81293 

23 

38 

. 56832 

. 69071 

1.4478 

. 82281 

22 

38 

. 58260 

.71681 

1.3951 

.81276 

22 

39 

. 56856 

.69114 

1.4469 

.82264 

21 

39 

. 58283 

.71725 

1.3942 

.81259 

21 

40 

. 56880 

.69157 

1.4460 

. 82248 

20 

40 

. 58307 

.71769 

1 . 3934 

.81242 

20 

41 

. 56904 

.69200 

1.4451 

.82231 

19 

41 

. 58330 

.71813 

1 . 3925 

.81225 

19 

42 

. 56928 

. 69243 

1.4442 

.82214 

18 

42 

. 58354 

.71857 

1.3916 

.81208 

18 

43 

. 56952 

. 69286 

1.4433 

.82198 

17 

43 

. 58378 

.71901 

1 . 3908 

.81191 

17 

44 

. 56976 

. 69329 

1 . 4424 

.82181 

16 

44 

. 58401 

.71946 

1.3899 

.81174 

16 

45 

. 57000 

.69372 

1.4415 

.82165 

15 

45 

.58425 

.71990 

1 . 3891 

.81157 

15 

46 

. 57024 

.69416 

1 . 4406 

.82148 

14 

46 

. 58449 

.72034 

1 . 3882 

.81140 

14 

47 

. 57047 

. 69459 

1.4397 

.82132 

13 

47 

.58472 

.72078 

1 . 3874 

.81123 

13 

48 

.57071 

. 69502 

1.4388 

.82115 

12 

48 

.58496 

.72122 

1.3865 

.81106 

12 

49 

. 57095 

. 69545 

1 . 4379 

. 82098 

11 

49 

.58519 

.72167 

1 . 3857 

.81089 

11 

50 

.57119 

. 69588 

1.4370 

. 82082 

10 

50 

. 58543 

.72211 

1.3848 

.81072 

10 

51 

.57143 

.69631 

1.4361 

.82065 

9 

51 

. 58567 

. 72255 

1.3840 

.81055 

9 

52 

.57167 

. 69675 

1.4352 

.82048 

8 

52 

. 58590 

.72299 

1.3831 

.81038 

8 

53 

.57191 

.69718 

1.4344 

.82032 

7 

53 

.58614 

.72344 

1 . 3823 

.81021 

7 

54 

.57215 

.69761 

1.4335 

.82015 

6 

54 

. 58637 

.72388 

1.3814 

.81004 

6 

55 

. 57238 

.69804 

1.4326 

. 81999 

5 

55 

. 58661 

.72432 

1.3806 

.80987 

5 

56 

. 57262 

.69847 

1.4317 

.81982 

4 

56 

. 58684 

.72477 

1.3798 

.80970 

4 

57 

. 57286 

. 69891 

1 . 4308 

.81965 

3 

57 

. 58708 

.72521 

1.3789 

.80953 

3 

58 

.57310 

. 69934 

1.4299 

.81949 

2 

58 

.58731 

.72565 

1.3781 

. 80936 

2 

59 

. 57334 

. 69977 

1.4290 

.81932 

1 

59 

. 58755 

.72610 

1.3772 

.80919 

1 

60 

. 57358 

.70021 

1.4281 

.81915 

0 

60 

. 58779 

.72654 

1.3764 

.80902 

0 

' 

Cos 

Cot 

Tan 

Sin 

' 

' 

Cos 

Cot 

Tan 

Sin 

' 

124 

°  (304° 

) 

(235°) 

55< 

103 

L25 

°  (305°: 

(234°)  t 

540 

NATURAL  FUNCTIONS  (Continued) 

3S°  (216°)  (323°)  143°  37°  (217°)  (322°)  142" 


0 

Sin 

Tan 

Cot 

Cos 

' 

. 58779 

.72654 

1 . 3764 

. 80902 

6» 

1 

. 58802 

. 72699 

1 . 3755 

.80885 

59 

2 

.58826 

.72743 

1.3747 

.80867 

58 

3 

.58849 

.72788 

1 . 3739 

.80850 

57 

4 

.58873 

.72832 

1.3730 

.80833 

56 

5 

.58896 

.72877 

1 . 3722 

.80816 

55 

6 

. 58920 

.72921 

1.3713 

. 80799 

54 

7 

. 68943 

. 72966 

1.3705 

.80782 

53 

8 

. 58967 

. 73010 

1.3697 

.80765 

52 

9 

.58990 

.73055 

1.3688 

.80748 

51 

10 

.59014 

.73100 

1.3680 

.80730 

50 

11 

. 59037 

.73144 

1.3672 

.80713 

49 

12 

.59061 

.73189 

1.3663 

.80696 

48 

13 

.59084 

. 73234 

1.3655 

.80679 

47 

14 

.59108 

. 73278 

1.3647 

.80662 

46 

15 

.59131 

.73323 

1 . 3638 

. 80644 

45 

16 

.59154 

.73368 

1 . 3630 

. 80627 

44 

17 

.59178 

.73413 

1.3622 

.80610 

43 

18 

. 59201 

.73457 

1.3613 

. 80593 

42 

19 

. 59225 

.73502 

1.3605 

.80576 

41 

20 

. 59248 

.73547 

1.3597 

. 80558 

40 

21 

. 59272 

.73592 

1 . 3588 

.80541 

39 

22 

. 59295 

.73637 

1 . 3580 

. 80524 

38 

23 

.59318 

.73681 

1 . 3572 

. 80507 

37 

24 

. 59342 

.73726 

1 . 3564 

. 80489 

36 

25 

. 59365 

.73771 

1.3555 

. 80472 

35 

26 

. 59389 

.73816 

1.3547 

. 80455 

34 

27 

.59412 

.73861 

1 . 3539 

. 80438 

33 

28 

. 59436 

.73906 

1.3531 

.80420 

32 

29 

. 59459 

.73951 

1 . 3522 

.80403 

31 

30 

. 59482 

.73996 

1.3514 

.80386 

30 

31 

. 59506 

.74041 

1 . 3506 

. 80368 

29 

32 

. 59529 

.74086 

1 . 3498 

. 80351 

28 

33 

. 59552 

.74131 

1.3490 

. 80334 

27 

34 

. 59576 

.74176 

1 . 3481 

.80316 

26 

36 

. 59599 

.74221 

1 . 3473 

. 80299 

25 

36 

. 59622 

.74267 

1.3465 

. 80282 

24 

37 

. 59646 

.74312 

1 . 3457 

.80264 

23 

38 

. 59669 

.74357 

1 . 3449 

.80247 

22 

39 

. 59693 

.74402 

1.3440 

.80230 

21 

40 

.59716 

.74447 

1 . 3432 

.80212 

20 

41 

. 59739 

.74492 

1 . 3424 

. 80195 

19 

42 

. 59763 

.74538 

1.3416 

.80178 

18 

43 

. 59786 

.74583 

1 . 3408 

.80160 

17 

44 

.59809 

.74628 

1.3400 

.80143 

16 

45 

. 59832 

.74674 

1 . 3392 

.80125 

15 

46 

. 59856 

.74719 

1.3384 

. 80108 

14 

47 

. 59879 

. 74764 

1 . 3375 

.80091 

13 

48 

. 59902 

.74810 

1 . 3367 

. 80073 

12 

49 

. 59926 

.74855 

1 . 3359 

.80056 

11 

SO 

.59949 

.74900 

1.3351 

.80038 

10 

51 

. 59972 

.74946 

1 . 3343 

.80021 

9 

52 

. 59995 

.74991 

1.3335 

. 80003 

8 

53 

.60019 

.75037 

1 . 3327 

.79986 

7 

54 

.60042 

.75082 

1.3319 

.79968 

6 

55 

.60065 

.75128 

1.3311 

.79951 

5 

56 

.60089 

.75173 

1.3303 

. 79934 

4 

57 

.60112 

.75219 

1 . 3295 

.79916 

3 

58 

.60135 

.75264 

1.3287 

.79899 

2 

59 

.60158 

.75310 

1.3278 

.79881 

1 

60 

.60182 

.75355 

1 . 3270 

.79864 

% 

/ 

Cos 

Cot 

Tan 

3in 

' 

' 

Sin 

Tan 

Cot 

Cos 

' 

0 

. 60182 

.75355 

1.3270 

.79864 

60 

1 

.60205 

.75401 

1 . 3262 

.79846 

59 

2 

. 60228 

.75447 

1.3254 

.79829 

58 

3 

.60251 

. 75492 

1.3246 

.79811 

57 

4 

.60274 

.75538 

1.3238 

.79793 

56 

5 

. 60298 

.75584 

1.3230 

.79776 

55 

6 

60321 

.75629 

1 . 3222 

.79758 

54 

7 

. 60344 

.75675 

1.3214 

.79741 

53 

8 

.60367 

.75721 

1 . 3206 

.79723 

52 

9 

.60390 

.75767 

1.3198 

.79706 

51 

10 

.60414 

.75812 

1.3190 

.79688 

50 

11 

.60437 

.75858 

1.3182 

.79671 

49 

12 

.60460 

.75904 

1.3175 

.79653 

48 

13 

. 60483 

.75950 

1.3167 

.79635 

47 

14 

. 60506 

.75996 

1.3159 

.79618 

46 

15 

. 60529 

.76042 

1.3151 

.79600 

45 

16 

. 60553 

. 76088 

1.3143 

.79583 

44 

17 

. 60576 

.76134 

1.3135 

.79565 

43 

18 

. 60599 

.76180 

1.3127 

.79547 

42 

19 

. 60622 

.76226 

1.3119 

.79530 

41 

20 

. 60645 

.76272 

1.3111 

.79512 

40 

21 

. 60668 

.76318 

1.3103 

.79494 

39 

22 

.60691 

.76364 

1.3095 

.79477 

38 

23 

.60714 

.76410 

1 . 3087 

. 79459 

37 

24 

. 60738 

.76456 

1.3079 

.79441 

36 

25 

.60761 

.76502 

1.3072 

.79424 

35 

26 

. 60784 

.76548 

1 . 3064 

.79406 

34 

27 

.60807 

.76594 

1 . 3056 

. 79388 

33 

28 

. 60830 

.76640 

1 . 3048 

.79371 

32 

29 

. 60853 

.76686 

1.3040 

.79353 

31 

30 

. 60876 

.76733 

1.3032 

.79335 

30 

31 

.60899 

.76779 

1.3024 

.79318 

29 

32 

. 60922 

.76825 

1.3017 

.79300 

28 

33 

. 60945 

.76871 

1.3009 

.79282 

27 

34 

. 60968 

.76918 

1.3001 

.79264 

26 

35 

.60991 

.76964 

1.2993 

.79247 

25 

36 

.61015 

.77010 

1 . 2985 

. 79229 

24 

37 

.61038 

.77857 

1.2977 

.79211 

23 

38 

.61061 

.77103 

1.2970 

.79193 

22 

39 

.61084 

.77149 

1 . 2962 

.79176 

21 

40 

.61107 

.77196 

1 . 2954 

.79158 

20 

41 

.61130 

.77242 

1 . 2946 

.79140 

19 

42 

.61153 

.77289 

1.2938 

.79122 

18 

43 

.61176 

.77335 

1.2931 

.79105 

17 

44 

.61199 

.77382 

1.2923 

. 79087 

16 

45 

.61222 

.77428 

1.2915 

. 79069 

15 

46 

.61245 

.77475 

1 . 2907 

. 79051 

14 

47 

.61268 

.77521 

1.2900 

. 79033 

13 

48 

.61291 

. 77568 

1 . 2892 

.79016 

12 

49 

.61314 

.77615 

1 . 2884 

.78998 

11 

50 

.61337 

.77661 

1 . 2876 

.78980 

10 

51 

. 61?60 

. 77708 

1.2869 

.78962 

9 

52 

.61383 

.77754 

1.2861 

. 78944 

8 

53 

.61406 

.77801 

1 . 2853 

.78926 

7 

54 

.61429 

.77848 

1.2846 

.78908 

6 

55 

.61451 

.77895 

1 . 2838 

.78891 

5 

56 

.61474 

.77941 

1.2830 

.78873 

4 

57 

.61497 

.77988 

1 . 2822 

.  78855 

3 

58 

.61520 

.78035 

1.2815 

.78837 

2 

59 

.61543 

. 78082 

1.2807 

.78819 

1 

6t 

.61566 

.78129 

1.2799 

.78801 

0 

Cos 

Cot 

Tan 

Sin 

' 

126°  (306°) 


(233°)  53°  127-  (307") 

104 


(232°)  52"= 


38°  (218°) 


NATURAL  FUNCTIONS  (Continued) 

(321°)  141°    39°  (219°)  (320°)  140* 


10 

11 
12 
13 
14 

IS 

16 
17 
18 
19 

20 

21 
22 
23 
24 

25 

26 
27 
28 
29 

30 

31 
32 
33 
34 

35 

36 
37 
38 
39 

40 

41 
42 
43 
44 

45 

46 
47 
48 
49 

50 

51 
52 
53 
54 

55 

56 
57 
58 
59 
60 


Sin 


L 


.61566 
.61589 
.61612 
.61635 
.61658 

.61681 
.61704 
.61726 
.61749 
.61772 

.61795 
.61818 
.61841 
.61864 
. 61887 

.61909 
.61932 
.61955 
.61978 
.62001 
. 62024 
. 62046 
.62069 
. 62092 
.62115 
.62138 
.62160 
.62183 
. 62206 
62229 

.62251 

62274 

62297 

. 62320 

. 62342 

. 62365 
. 62388 
.62411 
. 62433 
.62456 
. 62479 
. 62502 
. 62524 
.62547 
. 62570 
. 62592 
.62615 
. 62638 
.62660 
.62683 

62706 

62728 

.62751 

.62774 

.62796 

. 62819 
.62842 

62864 
.62887 

62909 

62932 


Tan 


Cos 


.78129 
,78175 
,78222 
,78269 
,78316 
.78363 
.78410 
.78457 
78504 
78551 
78598 
.78645 
.78692 
. 78739 
. 78786 
.78834 
.78881 
.78928 
.78975 
.79022 

.79070 
.79117 
.79164 
.79212 
.79259 

.79306 
.79354 
.79401 
. 79449 
.79496 

. 79544 
.79591 
. 79639 
. 79686 
. 79734 

.79781 
.79829 
.79877 
. 79924 
. 79972 

.80020 
.80067 
.80115 
,80163 
,80211 

,  802.58 
, 80306 
80354 
80402 
80450 

80498 
80.546 
80594 
80642 
80690 


Cot 


1. 
1, 
1, 
1. 
1, 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 

1 

1 

1 

1 

1.2647 

1.2640 

1 . 2632 

1 . 2624 

1.2617 

1.2609 
1 . 2602 
1 . 2594 
1.2587 
1 . 2579 

1 . 2572 
1.2564 
1 . 2557 
1.2549 
1 . 2542 


2799 
2792 
2784 
2776 
2769 

.2761 
.2753 
.2746 
.2738 
.2731 

,2723 
,2715 
,2708 
,2700 
,2693 
,2685 
2677 
.2670 
.2662 
.2655 


Cos 


.78801 
. 78783 
.78765 
,7874 
, 78729 

,78711 
,78694 
,78676 
,78658 
,78640 


60 

59 
o6 
57 
56 

55 

54 
53 
52 
51 


2534 

2527 

1.2519 

1.2512 

1 . 2504 


80738 
80786 
80834 
80882 
80930 
80978 


Cot 


.2497 
2489 
2482 
2475 
2467 

2460 
2452 
2445 
2437 
2430 

2423 
2415 
2408 
2401 
2393 


.78622 

.78604 

.78586 

.78568 

.78550 

.78532 

.78514 

.78496 

.78478142 

.78460  41 

.78442  40 
. 78424  39 
.78405138 
. 78387 
.78369 


37 
36 

35 

34 
33 
32 
31 

78261  30 
78243 129 
78225 
78206127 
78188  26 


.78351 
. 78333 
.78315 
. 78297 
. 78279 


50 

49 
48 
47 
46 

45 

44 
43 


78170 
78152 
78134 
78116 


25 

24 
23 
22 


.78098  21 


1 . 2386 
1 . 2378 
1.2371 
1.2364 
1.2356 
1.2349 


Tan 


78079 
78061 
78043 
78025 
78007 

.77988 
. 77970 
.  779.52 
. 77934 
.77916 

. 77897 
.77879 
.77861 
.77843 
. 77824 

.77806 
.77788 
.77769 
.77751 
.77733 

.77715 


Sin 


20 

19 
18 
17 
16 

16 

14 
13 
12 
11 
10 
9 
8 


Sin 


. 62932 
. 62955 
. 62977 
.63000 
. 63022 

.63045 
.63068 
. 63090 
.63113 
.63135 
.63158 
. 63180 
. 63203 
. 63225 
. 63248 

.63271 
. 63293 
.63316 
. 63338 
. 63361 

.63383 
.63406 
.63428 
.63451 
.63473 

.63496 
.63518 
. 63540 
. 63563 
.63585 

. 63608 
. 63630 
. 63653 
. 63675 
. 63698 

63720 
. 63742 

63765 
. 63787 
.63810 


Tan 


10 

11 
12 
13 
14 

16 

16 
17 
18 
19 
20 
21 
22 
23 
24 

26 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

M  .63832 
41  .63854 
.63877 
. 63899 
. 63922 


.63944 
. 63966 
. 63989 
.64011 
.64033 
. 64056 
. 64078 
.64100 
.64123 
. 64145 
64167 
.64190 
64212 
.64234 
64256 
.64279 


,80978 
,81027 
, 81075 
,81123 
,81171 

,81220 
, 81268 
,81316 
,81364 
.81413 

.81461 
.81510 
.81558 
.81606 
. 81655 

. 81703 
.81752 

.81800 
.81849 
.81898 

.81946 
.81995 
.82044 
.82092 
.82141 
. 82190 
. 82238 
. 822S7 
. 82336 
. 82385 
.82434 
. 82483 
.82531 
. 82580 
. 82629 

. 82678 
. 82727 
. 82776 
. 82825 
. 82874 

.82923 
. 82972 
. 83022 
.83071 
.83120 
,83169 
,83218 
, 83268 
,83317 
,83366 
.83415 
83465 
83514 
83564 
83613 


Cot 


.2349 
.2342 
.2334 
.2327 
.2320 
.2312 
.2305 
.2298 
.2290 
.2283 

.2276 

.2268 

.2261 

.2254 

.2247 

.2239 

.2232 

.2225 

.2218 

1.2210 

1 . 2203 

1.2196 

1.2189 

1.2181 

1.2174 


Cos 


.2167 
.2160 
.2153 
.2145 
,2138 

,2131 
,2124 
,2117 
,2109 
.2102 

2095 

,2088 
2081 
2074 
2066 

2059 
2052 
2045 
2038 
2031 
2024 
2017 
2009 
2002 
1995 

1988 
1981 
1974 
1967 
1960 


83662 
83712 
83761 
83811 
83860 
83910 


Cos   Cot 


1 
1 
1 
1 
1 
1 

1, 
1. 
1, 
1, 
1. 
1. 
1. 
1. 
1. 
1. 

1. 

1. 

1. 

1. 

1. 

1 . 1953 

1.1946 

1 . 1939 

1 . 1932 

1 . 1925 

1.1918 


.77715 
,77696 
,77678 
,77660 
,77641 

, 77623 
,  77605 154 
.77586 
.77568 
77550 


60 

59 
58 
57 
56 

55 


.77531 
,77513 
, 77494 
,77476 
,77458 

, 77439 
,77421 
,77402 
.77384 
.77366 
77347 
77329 
77310138 


77292 


77273  36 


.77255 
.77236 
.77218 
.77199 
.77181 

.77162 
.77144 
.77125 
.77107 
.77088 

. 77070 
.77051 
. 77033 
,77014 
,76996 
,76977 
, 76959 
,76940 
.76921 
76903 


50 

49 
48 
47 
46 

46 

44 
43 
42 
41 

40 

39 


37 


36 

34 
33 
32 
31 

30 

29 
28 
27 
26 
25 
24 
23 
22 
21 

20 

19 
18 
17 
16 


. 76884  15 
. 76866  14 
76847 
,76828 
76810 
76791 
76772 
76754 
76735 
76717 


76698 
76679 
76661 
76642 
76623 
76604 


Tan 


Sin 


13 
12 
11 
10 

9 

8 


128°  (308°) 


(231°)  61*  129°  (309°) 

105 


''2?0°)  50°^ 


NATURAL  FUNCTIONS  (Continued) 


40° 

(220°) 

(319°)  ] 

L39 

rr 

0 

Sin 

Tan 

Cot 

Cos 

/ 

.64279 

.83910 

1.1918 

.76604 

60 

1 

.64301 

. 83960 

1.1910 

.76586 

59 

2 

.64323 

. 84009 

1 . 1903 

. 76567 

58 

3 

. 64346 

.84059 

1 . 1896 

.76548 

57 

4 

.64368 

.84108 

1 . 1889 

.76530 

56 

5 

.64390 

.84158 

1 . 1882 

.76511 

55 

6 

.64412 

. 84208 

1 . 1875 

.76492 

54 

7 

. 64435 

. 84258 

1 . 1868 

.76473 

53 

8 

.64457 

. 84307 

1.1861 

.76455 

52 

9 

.64479 

.84357 

1 . 1854 

.76436 

51 

10 

.64501 

.84407 

1.1847 

.76417 

50 

11 

. 64524 

.84457 

1 . 1840 

.76398 

49 

12 

.64546 

. 84507 

1.1833 

.76380 

48 

13 

.64568 

. 84556 

1 . 1826 

.76361 

47 

14 

. 64590 

.84606 

1.1819 

.76342 

46 

15 

.64612 

.84656 

1.1812 

.76323 

45 

16 

. 64635 

. 84706 

1 . 1806 

.76304 

44 

17 

. 64657 

.84756 

1 . 1799 

.76286 

43 

18 

.64679 

.84806 

1 . 1792 

.76267 

42 

19 

.64701 

.84856 

1 . 1785 

.76248 

41 

20 

.64723 

. 84906 

1.1778 

.76229 

40 

21 

.64746 

. 84956 

1.1771 

.76210 

39 

22 

.64768 

.85006 

1 . 1764 

.76192 

38 

23 

.64790 

.85057 

1 . 1757 

.76173 

37 

24 

.64812 

.85107 

1 . 1750 

.76154 

36 

25 

.64834 

.85157 

1.1743 

.76135 

35 

26 

.64856 

.85207 

1.1736 

.76116 

34 

27 

.64878 

.85257 

1 . 1729 

.76097 

33 

28 

.64901 

.85308 

1 . 1722 

.76078 

32 

29 

.64923 

. 85358 

1.1715 

.76059 

31 

30 

. 64945 

.85408 

1 . 1708 

.76041 

30 

31 

. 64967 

.85458 

1 . 1702 

.76022 

29 

32 

. 64989 

.85509 

1.1695 

.76003 

28 

33 

.65011 

.85559 

1 . 1688 

.75984 

27 

34 

. 65033 

.85609 

1.1681 

.75965 

26 

35 

. 65055 

.85660 

1.1674 

. 75946 

25 

36 

. 65077 

.85710 

1.1667 

.75927 

24 

37 

.65100 

.85761 

1 . 1660 

.75908 

23 

38 

.65122 

.85811 

1.1653 

.75889 

22 

39 

.65144 

. 85862 

1 . 1647 

.75870 

21 

10 

.65166 

.85912 

1.1640 

.75851 

20 

41 

.65188 

.85963 

1.1633 

.75832 

19 

42 

.65210 

.86014 

1 . 1626 

.75813 

18 

43 

. 65232 

. 86064 

1.1619 

.75794 

17 

44 

. 65254 

.86115 

1.1612 

.75775 

16 

45 

.65276 

.86166 

1 . 1606 

.75756 

15 

46 

. 65298 

.86216 

1.1599 

.75738 

14 

47 

. 65320 

.86267 

1.1592 

.75719 

13 

48 

.65342 

.86318 

1 . 1585 

.75700 

12 

49 

.65364 

.86368 

1 . 1578 

.75680 

11 

50 

.65386 

.86419 

1.1571 

.75661 

10 

51 

.65408 

.86470 

1.1565 

.75642 

9 

52 

.65430 

.86521 

1 . 1558 

.75623 

8 

53 

. 65452 

. 86572 

1.1551 

.75604 

7 

54 

.65474 

. 86623 

1.1544 

.75585 

6 

55 

.65496 

.86674 

1.1538 

.75566 

5 

56 

.65518 

.86725 

1.1531 

.75547 

4 

57 

.65540 

.86776 

1 . 1524 

. 75528 

3 

58 

.65562 

.86827 

1.1517 

.75509 

2 

59 

. 65584 

.86878 

1.1510 

.75490 

1 

60 

.65606 

. 86929 

1.1504 

.75471 

0 

' 

Cos 

Cot 

Tan 

Sin 

' 

41°  (221°) 

(318°)  138^ 

' 

Sin 

Tan 

Cot 

Cos 

' 

0 

.65606 

. 86929 

1.1504 

. 75471 

60 

1 

. 65628 

. 86980 

1.1497 

.75452 

59 

2 

. 65650 

.87031 

1 . 1490 

.75433 

58 

3 

.65672 

. 87082 

1.1483 

.75414 

57 

4 

.65694 

.87133 

1 . 1477 

.75395 

56 

5 

.65716 

.87184 

1 . 1470 

.75375 

55 

6 

.65738 

.87236 

1 . 1463 

.75356 

54 

7 

.65759 

.87287 

1 . 1456 

.75337 

53 

8 

.65781 

.87338 

1 . 1450 

.75318 

52 

9 

. 65803 

.87389 

1 . 1443 

.75299 

51 

10 

.65825 

.87441 

1.1436 

.75280 

50 

11 

.65847 

. 87492 

1 . 1430 

.75261 

49 

12 

.65869 

.87543 

1 . 1423 

.75241 

48 

13 

.65891 

.87595 

1.1416 

. 75222 

47 

14 

.65913 

.87646 

1.1410 

.75203 

46 

15 

. 65935 

.87698 

1 . 1403 

.75184 

45 

16 

.65956 

. 87749 

1 . 1396 

.75165 

44 

17 

.65978 

.87801 

1.1389 

.75146 

43 

18 

.66000 

.87852 

1.1383 

.75126 

42 

19 

. 66022 

.87904 

1.1376 

.75107 

41 

20 

.66044 

.87955 

1,1369 

.75088 

40 

21 

. 66066 

.88007 

1.1363 

.75069 

39 

22 

. 66088 

.88059 

1.1356 

.75050 

38 

23 

.66109 

.88110 

1.1349 

.75030 

37 

24 

.66131 

.88162 

1 . 1343 

.75011 

36 

25 

.66153 

.88214 

1.1336 

.74992 

35 

26 

.66175 

. 88265 

1 . 1329 

.74973 

34 

27 

.66197 

.88317 

1.1323 

.74953 

33 

28 

.66218 

.88369 

1.1316 

.74934 

32 

29 

.66240 

.88421 

1.1310 

.74915 

31 

30 

.66262 

.88473 

1 . 1303 

.74896 

30 

31 

.66284 

.88524 

1.1296 

.74876 

29 

32 

.66306 

.88576 

1 . 1290 

.74857 

28 

33 

. 66327 

. 88628 

1.1283 

.74838 

27 

34 

.66349 

. 88680 

1.1276 

.74818 

26 

35 

.66371 

.88732 

1 . 1270 

.74799 

25 

36 

. 66393 

.88784 

1 . 1263 

.74780 

24 

37 

.66414 

.88836 

1 . 1257 

.74760 

23 

38 

.66436 

.88888 

1 . 1250 

.74741 

22 

39 

.66458 

.88940 

1 . 1243 

.74722 

21 

40 

.66480 

.88992 

1.1237 

.74703 

20 

41 

.66501 

.89045 

1.1230 

.74683 

19 

42 

. 66523 

. 89097 

1 . 1224 

.74664 

18 

43 

. 66545 

.89149 

1.1217 

.74644 

17 

44 

. 66566 

. 89201 

1.1211 

.74625 

16 

45 

. 66588 

.89253 

1 . 1204 

.74606 

15 

46 

.66610 

. 89306 

1.1197 

.74586 

14 

47 

.66632 

. 89358 

1.1191 

.74567 

13 

48 

.66653 

.89410 

1.1184 

.74548 

12 

49 

.66675 

.89463 

1.1178 

.74528 

11 

50 

. 66697 

.89515 

1.1171 

.74509 

10 

51 

.66718 

.89567 

1.1165 

.74489 

9 

52 

.66740 

. 89620 

1.1158 

.74470 

8 

53 

.66762 

.89672 

1.1152 

.74451 

7 

54 

.66783 

.89725 

1.1145 

.74431 

6 

55 

.66805 

.89777 

1.1139 

.74412 

5 

56 

.66827 

.89830 

1.1132 

.74392 

4 

57 

.66848 

.89883 

1.1126 

.74373 

3 

58 

.66870 

. 89935 

1.1119 

.74353 

2 

59 

.66891 

.89988 

1.1113 

.74334 

1 

60 

.66913 

.90040 

1.1106 

.74314 

_0 

f 

Cos 

Cot 

Tan 

Sin 

' 

130°  (310°) 


(229°)  49«  131°  (311°^ 

106 


(228°)  48* 


42°  (222°) 


NATURAL  FUNCTIONS  (Continued) 

(317°)  137°    43°  (223°)  (316°)  136" 


0 

1 
2 
3 

4 

6 

6 


9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
J2 


35 

J6 
07 
38 
39 

40 

41 
42 
43 

44 

45 

46 
47 
48 
49 

50 

51 
52 
53 

54 

55 

56 
57 
58 
59 

60 


Sin 


.66913 
.66935 
. 66956 
.66978 
. 66999 

.67021 

. 67043 

. 67064 

. 67086 

.67107 

.67129 

.67151 

.67172 

.67194 

.67215 

.67237 

. 67258 

67280 

67301 

67323 

67344 

67366 

67387 

67409 

. 67430 

. 67452 

.67473 

67495 

67516 

67538 

67559 

67580 

.67602 

. 67623 

. 67645 

67666 
67688 

. 67709 
67730 

. 67752 

.67773 
67795 

.67816 
67837 
67859 

67880 

.67901 

. 67923 

67944 

67965 

67987 

68008 

68029 

68051 

. 68072 

.68093 

.68115 

.68136 

68157 

.68179 

.68200 


Tan   Cot   Cos 


,  90040 
,  90093 
90146 
90199 


90251  1 . 1080 


. 90304 
. 90357 
.90410 
. 90463 
.90516 
. 90569 
.90621 
. 90674 
. 90727 
. 90781 

. 90834 
, 90887 
90940 
90993 
91046 
91099 
91153 
91206 
91259 
91313 

91366 
91419 
91473 
91526 
91580 
91633 
91687 
91740 
91794 
91847 

91901 
91955 
92008 
92062 
92116 

92170 
92224 
92277 
92331 
92385 

92439 
92493 
92547 
92601 
92655 
92709 
92763 
92817 
92872 
92926 

92980 
93034 
93088 
93143 
93197 

93252 


Cos   Cot   Tan 


1106 

1100 

1 . 1093 

1 . 1087 


1 . 1074 
1 . 1067 
1.1061 
1.1054 
l.]048 


1041 

1035 

1028 

1022 

1016 

1009 

1003 

0996 

0990 

0983 

0977 

0971 

0964 

0958 

0951 

.0945 

.0939 

.0932 

.0926 

.0919 

0913 
.0907 
.0900 
.0894 
.0888 
0881 
0875 
0869 
0862 
0856 
.0850 
,0843 
.0837 
.0831 
.0824 

.0818 
.0812 
.0805 
.0799 
.0793 

,0786 
.0780 
,0774 
.0768 
.0761 

.0755 
.0749 
.0742 
,0736 
,0730 

,0724 


.74314 
. 74295 
74276 
. 74256 
.74237 

.74217 
.7419^ 
.74178 
.74159 
.74139 

.74120 


.74100  49 


. 74080 
.74061 
,74041 

.74022 
. 74002 
.73983 
.73963 
.73944 

.73924 
73904 
73885 
,73865 
73846 

73826 
73806 
73787 
73767 
73747 
73728 
73708 
73688 
73669 
73649 
73629 
73610 
73590 
73570 
73551 

73531 
73511 
73491 
73472 
73452 

73432 
73413 
73393 
73373 
73353 

73333 
73314 
73294 
73274 
73254 
73234 
73215 
73195 
7?{175 
73155 
73135 


Sin 


48 
47 
46 

45 

4i 
43 
42 
41 

40 

39 
38 
37 
36 
35 
34 
33 
32 
31 

30 

29 
28 
27 
26 

25 

24 
23 
22 
21 

20 

19 
18 
17 
16 
15 
14 
13 
12 
11 

10 

9 

8 
7 
6 

6 

4 
3 
2 
\ 
0 


/ 

Sin 

Tan 

Cot 

Cos 

' 

0 

.68200 

.93252 

1.0724 

.73135 

60 

1 

. 68221 

. 93306 

1.0717 

.73116 

59 

2 

. 68242 

. 93360 

1.0711 

.73096 

58 

3 

. 68264 

.93415 

1 . 0705 

.73076 

57 

4 

. 68285 

. 93469 

1.0699 

.73056 

56 

5 

.68306 

. 93524 

1.0692 

.73036 

55 

6 

.68327 

.93578 

1.0686 

.73016 

54 

7 

.68349 

.93633 

1 . 0680 

.72996 

53 

8 

.68370 

. 93688 

1 . 0674 

.72976 

52 

9 

.68391 

.93742 

1 . 0668 

.72957 

51 

10 

.68412 

.93797 

1.0661 

.72937 

50 

11 

.68434 

.93852 

1 . 0655 

.72917 

49 

12 

.68455 

.93906 

1 . 0649 

.72897 

48 

13 

.68476 

.93961 

1.0643 

.72877 

47 

14 

.68497 

.94016 

1.0637 

.72857 

46 

15 

.68518 

.94071 

1.0630 

.72837 

45 

16 

. 68539 

.94125 

1.0624 

.72817 

44 

17 

.68561 

.94180 

1.0618 

.72797 

43 

18 

. 68582 

. 94235 

1.0612 

.72777 

42 

19 

.68603 

.94290 

1.0606 

.72757 

41 

20 

.68624 

.94345 

1.0599 

.72737 

40 

21 

. 68645 

.94400 

1.0593 

.72717 

39 

22 

. 68666 

. 94455 

1.0587 

.72697 

38 

23 

.68688 

.94510 

1.0581 

.72677 

37 

24 

.68709 

. 94565 

1.0575 

.72657 

36 

25 

.68730 

. 94620 

1.0569 

.72637 

36 

26 

. 68751 

.94676 

1.0562 

.72617 

34 

27 

.68772 

.94731 

1.0556 

.72597 

33 

28 

.68793 

.94786 

1.0550 

.72577 

32 

29 

.68814 

. 94841 

1.0544 

.72557 

31 

30 

.68835 

.94896 

1.0538 

.72537 

30 

31 

. 68S57 

. 94952 

1.0532 

.72517 

29 

32 

. 68878 

.95007 

1.0526 

.72497 

28 

33 

. 68899 

.95062 

1.0519 

.72477 

27 

34 

. 68920 

.95118 

1.0513 

.72457 

26 

35 

.68941 

.95173 

1.0507 

.72437 

25 

36 

. 68962 

. 95229 

1.0501 

.72417 

24 

37 

. 68983 

.95284 

1 . 0495 

.72397 

23 

38 

.69004 

.95340 

1 . 0489 

.72377 

22 

39 

. 69025 

. 95395 

1 . 0483 

.72357 

21 

40 

. 69046 

.95451 

1.0477 

.72337 

20 

41 

. 69067 

. 95506 

1.0470 

.72317 

19 

42 

. 69088 

.95562 

1.0464 

.72297 

18 

43 

. 69109 

.95618 

1 . 0458 

.72277 

17 

44 

. 69130 

.95673 

1.0452 

.72257 

16 

45 

.69151 

.95729 

1.0446 

.72236 

15 

46 

.69172 

. 95785 

1.0440 

.72216 

14 

47 

.69193 

.95841 

1.0434 

.72196 

13 

48 

.69214 

.95897 

1 . 0428 

.72176 

12 

49 

.69235 

. 95952 

1.0422 

.72156 

11 

50 

. 69256 

.96008 

1.0416 

.72136 

10 

51 

. 69277 

. 96064 

1.0410 

.72116 

9 

52 

.69298 

.96120 

1.0404 

.72095 

8 

53 

.69319 

.96176 

1.0398 

.72075 

7 

54 

.69340 

.96232 

1.0392 

.72055 

6 

55 

.69361 

.96288 

1.0385 

.72035 

5 

56 

. 69382 

. 96344 

1.0379 

.72015 

4 

57 

. 69403 

.96400 

1.0373 

.71995 

3 

58 

. 69424 

.96457 

1.0367 

.71974 

2 

59 

. 69445 

.96513 

1.03€1 

.71954 

1 

60 

. 69466 

. 96569 

1 . 0355 

.71934 

0 

' 

Cos   Cot 

Tan 

Sin 

/ 

132°  (312°) 


(227°>  47°  133°  (313°) 
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NATURAL  FUNCTIONS  (Continued) 


440 

(224"») 

(315°)  135° 

' 

Sin 

Tan 

Cot 

Cos 

' 

0 

.69466 

. 96569 

1 . 0355 

.71934 

60 

1 

.69487 

.96625 

1 . 0349 

.71914 

59 

2 

.69508 

.96681 

1 . 0343 

.71894 

58 

3 

.69529 

.96738 

1 . 0337 

.71873 

57 

4 

. 69549 

. 96794 

1 . 0331 

.71853 

56 

5 

. 69570 

.96850 

1 . 0325 

.71833 

55 

6 

,69591 

. 96907 

1.0319 

.71813 

54 

7 

.69612 

. 96063 

1.0313 

.71792 

53 

8 

. 69633 

.97020 

1.0307 

.71772 

52 

9 

.69654 

.97076 

1.0301 

.71752 

51 

10 

. 69675 

.97133 

1.0295 

.71732 

50 

11 

. 69696 

.97189 

1.0289 

.71711 

49 

1? 

.69717 

.97246 

1 . 0283 

.71691 

48 

13 

. 69737 

.97302 

1 . 0277 

.71671 

47 

1-i 

. 69758 

.97359 

1.0271 

.71650 

46 

15 

. 69779 

.97416 

1.0265 

.71630 

45 

16 

.69800 

.97472 

1 . 0259 

.71610 

r44 

17 

.69821 

.97529 

1 . 0253 

.71590 

43 

IS 

.69842 

. 97586 

1.0247 

.71569 

42 

19 

. 69862 

.97643 

1.0241 

.71549 

41 

20 

. 69883 

.97700 

1 . 0235 

.71529 

40 

21 

.69904 

.97756 

1 . 0230 

.71508 

39 

22 

. 69925 

.97813 

1 . 0224 

.71488 

38 

23 

. 69946 

.97870 

1.0218 

.71468 

37 

24 

. 69966 

.97927 

1.0212 

.71447 

36 

25 

. 69987 

.9798i 

1.0206 

.71427 

35 

26 

.70008 

.98041 

1.0200 

.71407 

34 

27 

.70029 

.98098 

1.0194 

.71386 

33 

2S 

.70049 

.98155 

1.0188 

.71366 

32 

29 

.70070 

.98213 

1.0182 

.71345 

31 

30 

.70091 

.98270 

1.0176 

.71325 

30 

31 

.70112 

.98327 

1.0170 

.71305 

29 

32 

.70132 

.98384 

1.0164 

.71284 

^8 

33 

.70153 

.98441 

1.0158 

.71264 

27 

34 

. 70174 

.98499 

1.0152 

.71243 

26 

35 

.70195 

. 98556 

1.0147 

.71223 

25 

» 

36 

.70215 

.98613 

1.0141 

.71203 

24 

37 

. 70236 

.98671 

1.0135 

.71182 

;23 

3S 

. 70257 

.98728 

1.0129 

.71162 

22 

39 

. 70277 

.98786 

1.0123 

.71141 

21 

iO 

. 70298 

.98843 

1.0117 

.71121 

20 

41 

.70319 

.98901 

1.0111 

.71100 

19 

42 

. 70339 

.98958 

1.0105 

.71080 

18 

43 

.70360 

.99016 

1.0099 

.71059 

17 

44 

. 70381 

.99073 

1.0094 

.71039 

16 

45 

. 70401 

.99131 

1.0088 

.71019 

15 

46 

. 70422 

.99189 

1.0082 

.70998 

14 

47 

. 70443 

.99247 

1 . 0076 

.70978 

13 

48 

. 70463 

.99304 

1.0070 

.70957 

12 

49 

.70484 

.99362 

1.0064 

.70937 

11 

50 

. 70505 

.99420 

1.0058 

.70916 

10 

51 

. 70525 

.99478 

1.0052 

.70896 

9 

52 

.70546 

.99536 

1.0047 

. 70875 

8 

53 

.70567 

.99594 

1.0041 

.70855 

7 

54 

. 70587 

. 99652 

1.0035 

.70834 

6 

55 

. 70608 

.99710 

1.0029 

.70813 

5 

56 

. 70628 

. 99768 

1.0023 

.70793 

4 

57 

. 70649 

. 99826 

1.0017 

.70772 

3 

58 

. 70670 

.99884 

1.0012 

.70752 

2 

59 

. 70690 

. 99942 

1.0006 

.70731 

1 

60 

.70711 

1.0000 

1.0000 

.70711 

0 

' 

Cos 

Cot 

Tan 

Sin 

f 

134°  (314°) 
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Natural  Trigonometric  Functions  for  Decimal  Fractions  of  a  Degree 


Deg. 

Sin 

Cos% 

Tan 

Cot 

Deg. 

0.0 

.1 

.2 
.3 

.4 

. 00000 
.00175 
. 00349 
.00524 
. 00698 

1.0000 
1.0000 
1 . 0000 
1.0000 
1 . 0000 

. 00000 
.00175 
. 00349 
, 00524 
. 00698 

00 

573.0 
286.5 
191.0 
143 . 24 

90  0 

.9 

.8 
.7 
.6 

.5 
.6 

.7 
.8 
.9 

.00873 
. 01047 
.01222 
.01396 
.01571 

1.0000 

0.9999 

.9999 

.9999 

.9999 

. 00873 
.01047 
.01222 
.01396 
.01571 

114.59 

95.49 

81.85 

71.62 

63.66 

.5 

.4 
.3 
.2 
.1 

1.0 

.1 

.2 
.3 
.4 

.01745 
.01920 
. 02094 
. 02269 
.02443 

0.9998 
.9998 
.9998 
.9997 
.9997 

.01746 
.01920 
.02095 
.02269 
.02444 

57.29 
52.08 
47.74 
44.07 
40.92 

89.0 

.9 

.8 
.7 
.6 

.5 
.6 

.7 
.8 
.9 

.02618 
.02792 
. 02967 
.03141 
.03316 

.9997 
.9996 
.9996 
.9995 
.9995 

.02619 
.02793 
. 02968 
.03143 
.03317 

.38.19 
35.80 
33.69 
31.82 
30.14 

.5 
.4 
.3 
.2 
.1 

2.0 
.1 

.2 
.3 
.4 

.03490 
.03664 
.03839 
. 04013 
.04188 

0.9994 
.9993 
.9993 
.9992 
.9991 

.03492 
. 03667 
.03842 
.04016 
.04191 

28.64 
27.27 
26.03 
24.90 
23.86 

83.0 

.9 

.8 
.7 
.6 

.5 
.6 

.7 
.8 
.9 

.04362 
. 04536 
.04711 
. 04885 
. 05059 

.9990 
.9990 
.9989 
.9988 
.9987 

.04366 
.04541 
.04716 
.04891 
.05066 

22.90 
22.02 
21.20 
20.45 
19.74 

.5 
.4 
.3 
.2 
.1 

3.0 

.1 
.2 
.3 
.4 

.05234 
. 05408 
. 05582 
. 05756 
.05931 

0.9986 
.9985 
.9984 
.9983 
.9982 

. 05241 
.05416 
.05591 
. 05766 
.05941 

19.081 
18.464 
17.886 
17.343 
16.832 

87.0 

.9 
.8 
.7 
.6 

.5 
.6 

.7 
.8 
.9 

.06105 
.06279 
.06453 
.06627 
. 06802 

.9981 
.9980 
.9979 
.9978 
.9977 

.06116 
.06291 
. 06467 
. 06642 
.06817 

16.350 
15.895 
15.464 
15.056 
14.669 

.5 
.4 
.3 
.2 
.1 

4.0 

.1 

.2 
.3 
.4 

.06976 
.07150 
.07324 
. 07498 
.07672 

0.9976 
.9974 
.9973 
.9972 
.9971 

.06993 
.07168 
.07344 
.07519 
.07695 

14.301 
13.951 
13.617 
13.300 
12.996 

86.0 

.9 

.8 
.7 
.6 

.5 
.6 

.7 
.8 
.9 

.07846 
. 08020 
.08194 
.08368 
.08542 

.9969 
.9968 
.9966 
.9965 
.9963 

.07870 
.08046 
.08221 
.08.397 
.08573 

12.706 
12 . 429 
12 . 163 
11.909 
11.664 

.5 

.4 
.3 
.2 
.1 

5.0 

.1 

.2 
.3 
.4 

.08716 

.08889 
. 09063 
.09237 
.09411 

0.9962 
.9960 
.9959 
.9957 
.9956 

.08749 
.08925 
.09101 
.09277 
.09453 

11.430 
11.205 
10.988 
10.780 
10.579 

85.0 

.9 
.8 
.7 
.6 

.5 
.6 

.7 
.8 
.9 

.09585 
. 09758 
. 09932 
. 10106 
. 10279 

.9954 
.9952 
.9951 
.9949 
.9947 

.09629 
. 09805 
.09981 
.10158 
. 10334 

10.385 

10.199 

10.019 

9.845 

9.677 

.5 
.4 
.3 
.2 
.1 

6.0 

. 10453 

0.9945 

. 10510 

9.514 

84.0 

Deg. 

Cos 

Sin 

Cot 

Tan 

Deg- 

Deg. 

Sin 

Cos 

Tan 

Cot 

Deg. 

6.0 

.1 

.2 
.3 
.4 

.10453 
. 10626 
. 10800 
. 10973 
.11147 

0.9945 
.9943 
.9942 
.9940 
.9938 

.10510 
. 10687 
. 10863 
.11040 
.11217 

9.514 
9.357 
9.205 
9.058 
8.915 

84.0 

.9 
.8 
.7 
.6 

.5 
.6 

.7 
.8 
.9 

. 11320 
.11494 
.11667 
. 11840 
. 12014 

.9936 
.9934 
.9932 
.99.30 
.9928 

.11394 
. 11570 
.11747 
.11924 
.12101 

8.777 
8.643 
8.513 
8.386 
8.264 

.5 

.4 
.3 
.2 
.1 

7.0 

.1 

.2 
.3 
.4 

. 12187 
. 12360 
. 12533 
. 12706 
. 12880 

0.9925 
.9923 
.9921 
.9919 
.9917 

. 12278 
. 12456 
. 12633 
.12810 
. 12988 

8.144 
8.028 
7.916 
7.806 
7.700 

83.0 

.9 
.8 
.7 
.6 

.5 
.6 
.7 
.8 
.9 

. 13053 
. 13226 
. 13399 
. 13572 
. 13744 

.9914 
.9912 
.9910 
.9907 
.9905 

. 13165 
. 13343 
.13521 
. 13698 
. 13876 

7.596 
7.495 
7.396 
7.300 
7.207 

.5 
.4 
.3 
.2 
.1 

8.0 

.1 
.2 
.3 
.4 

. 13917 
.14090 
. 14263 
. 14436 
. 14608 

0.9903 
.9900 
.9898 
.9895 
.9893 

. 14054 
. 14232 
. 14410 
. 14588 
. 14767 

7.115 
7.026 
6.940 
6.855 
6.772 

82.0 

.9 
.8 
.7 
.6 

.5 
.6 

.7 
.8 
.9 

. 14781 
. 14954 
.15126 
. 15299 
. 15471 

.9890 
.9888 
.9885 
.9882 
.9880 

. 14945 
. 15124 
. 15302 
. 15481 
. 15660 

6.691 
6.612 
6.535 
6.460 
6.386 

.5 
.4 
.3 
.2 
.1 

9.0 

.1 
.2 
.3 
.4 

. 15643 
.15816 
. 15988 
. 16160 
. 16333 

0.9877 
.9874 
.9871 
.9869 
.9866 

. 15838 
. 16017 
. 16196 
. 16376 
. 16555 

6.314 
6.243 
6.174 
6.107 
6.041 

81.0 

.9 
.8 
.7 
.6 

.5 
.6 
.7 
.8 
.9 

. 16505 
. 16677 
. 16849 
. 17021 
. 17193 

.9863 
.9860 
.9857 
.9854 
.9851 

. 16734 
.16914 
.17093 
. 17273 
. 17453 

5.976 
5.912 
5.850 
5.789 
5.730 

.5 
.4 
.3 
.2 
.1 

10.0 

.1 

.2 
.3 
.4 

.1736 
.1754 
.1771 
.1788 
.1805 

0.9848 
.9845 
.9842 
.9839 
.9836 

.1763 
.1781 
.1799 
.1817 
.1835 

5.671 
5.614 
5.558 
5.503 
5.449 

60.0 

.9 

.8 
.7 
.6 

.5 
.6 
.7 
.8 
.9 

.1822 
.1840 
.1857 
.1874 
.1891 

.9833 
.9829 
.9826 
.9823 
.9820 

.1853 
.1871 
.1890 
.1908 
.1926 

5.396 
5.343 
5.292 
5.242 
5.193 

.5 
.4 
.3 
.2 
.1 

11.0 

.1 

.2 
.3 
.4 

.1908 
.1925 
.1942 
.1959 
.1977 

0.9816 
.9813 
.9810 
.9806 
.9803 

.1944 
.1962 
.1980 
.1998 
.2016 

5.145 
5.097 
5.050 
5.005 
4.959 

79.0 

.9 

.8 
.7 
.6 

.5 
.6 
.7 

.8 
.9 

.1994 
.2011 
.2028 
.2045 
.2062 

.9799 
.9796 
.9792 
.9789 
.9785 

.2035 
.2053 
.2071 
.2089 
.2107 

4.915 

4.872 
4.829 
4.787 
4.745 

.5 
.4 
.3 
.2 
.1 

12.0 

2079 

0.9781 

.2126 

4.705 

78.0 

Deg. 

Cos 

Sin 

Cot 

Tan 

Deg. 
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Deg. 

Sin 

Cos 

Tan 

Cot 

Deg. 

Deg. 

Sin 

Cos 

Tan 

Cot 

Deg. 

12.0 

0.2079 

0.9781 

0.2126 

4.705 

78.0 

18.0 

0.3090 

0.9511 

0,3249 

3.078 

72.0 

.1 

.2096 

.9778 

.2144 

4.665 

.9 

.1 

.3107 

.9505 

.3269 

3,060 

.9 

.2 

.2113 

.9774 

.2162 

4.625 

.8 

.2 

.3123 

.9500 

.3288 

3,042 

.8 

.3 

.2130 

.9770 

.2180 

4,586 

.7 

.3 

.3140 

,9494 

.  3307 

3,024 

.7 

.4 

.2147 

.9767 

.2199 

4.548 

.6 

.4 

.3156 

.9489 

.3327 

3,006 

.6 

.5 

.2164 

.9763 

.2217 

4.511 

.5 

.5 

.3173 

.9483 

.3346 

2.989 

.5 

.6 

.2181 

.9759 

.  2235 

4.474 

.4 

.6 

.3190 

.9478 

.  3365 

2.971 

.4 

.7 

.2198 

.9755 

.2254 

4.437 

.3 

.7 

.3208 

.9472 

.3385 

2.9.5-1 

.3 

.8 

.2215 

.9751 

.2272 

4.402 

.2 

.8 

.  3223 

.9466 

.3404 

2.937 

.2 

.9 

.2233 

.9748 

.2290 

4.366 

.1 

.9 

.3239 

.9461 

.3424 

2.921 

.1 

13.0 

0.2250 

0.9744 

0.2309 

4.331 

77.0 

19.0 

0.3256 

0.9455 

0.3443 

2.904 

71.0 

.1 

.2267 

.9740 

.2327 

4.297 

.9 

.1 

.3272 

.9449 

.3463 

2.888 

.9 

.2 

.2284 

.  9736 

.2345 

4.264 

.8 

.2 

.3289 

.9444 

.3482 

2,872 

.8 

.3 

.2300 

.9732 

.2364 

4.230 

.7 

.3 

.3305 

.  943S 

.3502 

2,8.56 

.7 

.4 

.2317 

.9728 

.2382 

4.198 

.6 

.4 

.3322 

.9432 

.3522 

2,840 

.6 

.5 

.  2334 

.9724 

.2401 

4.165 

.5 

.5 

.3338 

.9426 

.3541 

2,824 

.5 

.6 

.2351 

.9720 

.2419 

4.1.34 

.4 

.6 

.3355 

.9421 

.3561 

2,808 

.4 

.7 

.2368 

.9715 

.2438 

4.102 

.3 

.7 

.3371 

.9415 

.3581 

2  793 

.3 

.8 

.2385 

.9711 

.2456 

4.071 

.2 

.8 

.3387 

.9409 

.3600 

2,778 

.2 

.9 

.2402 

.9707 

.2475 

4.041 

.1 

.9 

.3404 

.9403 

.3620 

2.762 

.1 

14.0 

0.2419 

0.9703 

0.2493 

4.011 

76.0 

20.0 

0.3420 

0.9397 

0.3640 

2.747 

70.0 

.1 

.2436 

.9699 

.2512 

3.981 

.9 

.1 

.3437 

.9391 

.3659 

2.733 

.9 

.2 

.  2453 

.9694 

.2530 

3.952 

.8 

2 

.3453 

.9385 

.3679 

2,718 

.8 

.3 

.2470 

.9690 

.  2549 

3.923 

.7 

'.3 

.3469 

.9379 

.3699 

2,703 

.7 

.4 

.2487 

.9686 

.2568 

3.895 

.6 

.4 

.3486 

.9373 

.3719 

2.689 

.6 

.5 

.2504 

.9681 

.2586 

3.867 

.5 

.5 

.3502 

.9367 

.3739 

2.675 

.5 

.6 

.2521 

.9677 

.2605 

3.839 

.4 

.6 

.3518 

.9361 

.3759 

2.660 

.4 

.7 

.2538 

.9673 

.2623 

3.812 

.3 

.7 

.3535 

.9354 

.3779 

2.646 

.3 

.8 

.2554 

.9668 

.2642 

3.785 

.2 

.8 

,  3551 

.9348 

.3799 

2,633 

.2 

.9 

.2571 

.9664 

.2661 

3.758 

.1 

.9 

.3567 

.9342 

.3819 

2.619 

.1 

15.0 

0.2588 

0.9659 

0.2679 

3.732 

75.0 

21.0 

0.3584 

0.9336 

0.3839 

2  605 

69.0 

.1 

.2605 

.9655 

.2698 

3.706 

.9 

.1 

.  3600 

.9330 

.3859 

2,592 

.9 

.2 

.2622 

.9650 

.2717 

3.681 

.8 

.2 

.3616 

.9323 

.3879 

2.578 

.8 

.3 

.2639 

.9646 

.2736 

3.655 

.7 

.3 

.3633 

.9317 

.3899 

2,565 

.7 

.4 

.2656 

.9641 

.2754 

3.630 

.6 

.4 

.3649 

.9311 

.3919 

2.552 

.6 

.5 

.2672 

.9636 

.2773 

3.606 

.5 

.5 

,3665 

.9304 

.3939 

2.539 

.5 

.6 

.2689 

.  9632 

.2792 

3.582 

.4 

.6 

.3681 

.9298 

.3959 

2,526 

.4 

.7 

.2706 

.9627 

.2811 

3.558 

.3 

.7 

.3697 

.9291 

.3979 

2,513 

.3 

.8 

.2723 

.9622 

.2830 

3,534 

.2 

.8 

.3714 

.9285 

.4000 

2,500 

.2 

.9 

.2740 

.9617 

.2849 

3.511 

.1 

.9 

.3730 

.9278 

.4020 

2.488 

.1 

16.0 

0.2756 

0.9613 

0.2867 

3.487 

74.0 

22.0 

0.3746 

0.9272 

0.4040 

2,475 

68.0 

.1 

.2773 

.9608 

.2886 

3.465 

.9 

.1 

.3762 

.9265 

.4061 

2,463 

.9 

.2 

.2790 

.9603 

.2905 

3.442 

.8 

.2 

.3778 

.9259 

.4081 

2,450 

.8 

.3 

.2807 

.9598 

.2924 

3.420 

.7 

.3 

.3795 

.9252 

.4101 

2,438 

.7 

.4 

.2823 

.9593 

.2943 

3.398 

.6 

.4 

.3811 

.9245 

.4122 

2.426 

.6 

.5 

.2840 

.9588 

.2962 

3.376 

.5 

.5 

.3827 

.9239 

.4142 

2.414 

.5 

.6 

.2857 

.9583 

.2981 

3.354 

4 

.6 

.  3843 

.9232 

.  4163 

2.402 

.4 

.7 

.2874 

.9578 

.3000 

3.333 

.3 

.7 

.3859 

.9225 

.4183 

2.391 

.3 

.8 

.2890 

.9573 

.3019 

3.312 

.2 

.8 

.3875 

.9219 

.4204 

2.379 

.2 

.9 

.2907 

.9568 

.3038 

3.291 

.1 

.9 

.3891 

.9212 

.4224 

2.367 

.1 

17.0 

0.2924 

0.9563 

0.3057 

3.271 

73.0 

23.0 

0.3907 

0.9205 

0.4245 

2.356 

67.0 

.1 

.2940 

.9558 

.3076 

3.251 

.9 

.1 

.3923 

.9198 

.4265 

2.344 

.9 

.2 

.2957 

.9553 

.3096 

3.2.30 

.8 

.2 

.3939 

.9191 

.4286 

2.333 

.8 

.3 

.2974 

.9548 

.3115 

3.211 

.7 

.3 

.  3955 

.9184 

.4307 

2 .  322 

.7 

.4 

.2990 

.9542 

.3134 

3.191 

.6 

.4 

.3971 

.9178 

.4327 

2.311 

.6 

.5 

.3007 

.9537 

.3153 

3.172 

.5 

.5 

.3987 

.9171 

.4348 

2.. 300 

.5 

.6 

.3024 

.  9532 

.3172 

3.152 

.4 

.6 

.4003 

.9164 

.4369 

2.289 

.4 

.7 

.3040 

.9527 

.3191 

3.133 

.3 

.7 

.4019 

.9157 

.  4390 

2.278 

.3 

.8 

.  3057 

.9521 

.3211 

3.115 

2 

.8 

.4035 

.9150 

.4411 

2,267 

2 

.9 

.3074 

.9516 

.3230 

3.096 

;i 

.9 

.4051 

.9143 

.4431 

2.257 

[l 

18.0 

0.3090 

0.9511 

0.3249 

3.078 

72.0 

Deg. 

24.0 

0.4067 

0.9135 

0.4452 

2  246 

66.0 

Deg.l  Cos 

Sin 

Cot 

Tan 

Deg. 

Cos 

Sin 

Cot 

Tan 

Deg. 
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Deg. 

Sin 

Cos 

Tan 

Cot 

Deg. 

24.0 

.1 
.2 
.3 
.4 

0.4067 
.4083 
.4099 
.4115 
.4131 

0.9135 
.9128 
.9121 
.9114 
.9107 

0.4452 
.4473 
.4494 
.4515 
.4536 

2.246 
2.236 
2.225 
2.215 
2.204 

66.0 

.9 
.8 
.7 
.6 

.5 
.6 
.7 
.8 
.9 

.4147 
.4163 
.4179 
.4195 
.4210 

.9100 
.9092 
.9085 
.9078 
.9070 

.4557 
.4578 
.4599 
.4621 
.4642 

2.194 
2.184 
2.174 
2.164 
2.154 

.5 
.4 
.3 
2 
.1 

25.0 

.1 
.2 
.3 
.4 

0.4226 
.4242 
.4258 
.4274 
.4289 

0.9063 
.  9056 
.9048 
.9041 
.9033 

0.4663 

.4684 
.4706 
.4727 
.4748 

2.145 
2.135 
2.125 
2.116 
2.106 

65.0 

.9 
.8 
.7 
.6 

.5 
.6 

.7 
.8 
.9 

.4305 
.4321 
.4337 
.4352 
.4368 

.9026 
.9018 
.9011 
.9003 
.8996 

.4770 
.4791 
.4813 
.  4834 
.4856 

2.097 
2.087 
2.078 
2.069 
2.059 

.5 
.4 
.3 
.2 
.1 

26.0 

.1 
.2 
.3 

.4 

0.4384 
.4399 
.4415 
.4431 
.4446 

0.8988 
.8980 
.8973 
.8965 
.8957 

0.4877 
.4899 
.4921 
.4942 
.4964 

2.050 
2.041 
2.032 
2.023 
2.014 

64.0 

.9 
.8 
.7 
.6 

.5 

.6 

.7 
.8 
.9 

.4462 
.4478 
.4493 
.4509 
.4524 

.8949 
.8942 
.8934 
.8926 
.8918 

.4986 
.5008 
.5029 
.5051 
.5073 

2.006 
1.997 
1.988 
1.980 
1.971 

.5 
.4 
.3 
.2 
.1 

27.0 

.1 
.2 
.3 

.4 

0.4540 
.4555 
.4571 
.4586 
.4602 

0.8910 
.8902 
.8894 
.8886 
.8878 

0.5095 
.5117 
.  5139 
.5161 
.5184 

1.963 
1.954 
1.946 
1.937 
1.929 

63.0 

.9 
.8 
.7 
.6 

.5 
.6 

.7 
.8 
.9 

.4617 
.4633 
.4648 
.4664 
.4679 

.8870 
.8862 
.8854 
.8846 
.8838 

.5206 
.5228 
.5250 
.5272 
.5295 

1.921 
1.913 
1.905 
1.897 
1.889 

.5 
.4 
.3 
.2 
.1 

28.0 
.1 

.2 
.3 
.4 

0.4695 
.4710 
.4726 
.4741 
.4756 

0.8829 
.8821 
.  8813 
.  8805 
.8796 

0.5317 
.  5340 
.5362 
.  5384 
.5407 

1.881 
1.873 
1.865 
1.857 
1.849 

62.0 

.9 

.8 
.7 
.6 

.5 
.6 

.7 
.8 
.9 

.4772 
.4787 
.4802 
.4818 
.4833 

.8788 
.8780 
.8771 
.  8763 
.8755 

.5430 
.5452 
.5475 
.5498 
.5520 

1.842 
1.834 
1.827 
1.819 
1.811 

.5 
.4 
.3 
.2 
.1 

29.0 
.1 

.2 
.3 
.4 

0.4848 
.4863 
.4879 
.4894 
.4909 

0.8746 
.  8738 
.8729 
.8721 
.8712 

0.5543 
.5566 

.5589 
.5612 
.5635 

1.804 
1.797 
1.789 
1.782 
1.775 

61.0 

.9 

.8 
,7 
.6 

.5 
.6 

.7 
.8 
.9 

.4924 
.4939 
.4955 
.4970 
.4985 

.8704 
.8695 
.8686 
.8678 
.8669 

.5658 
.5681 
.5704 
.5727 
.5750 

1.767 
1.760 
1.753 
1.746 
1.739 

.5 
.4 
.3 
.2 
.1 

30.0 

0.5000 

0.8660 

0.5774 

1.732 

60.0 

Deg. 

Cos 

Sin 

Cot 

Tan 

Deg. 

Deg. 

Sin 

Cos 

Tan 

Cot 

Deg. 

30.0 

.1 
.2 
.3 
.4 

0.5000 
.5015 
.  5030 
.5045 
.5060 

0.8660 
.8652 
.8643 
.  8634 
.  8625 

0.5774 
.5797 
.5820 
.5844 
.5867 

1.7321 
1.7251 
1.7182 
1.7113 
1 . 7045 

60.0 

.9 
.8 
.7 
.6 

.5 
.6 

.7 
.8 
.9 

.5075 
.  5090 
.5105 
.5120 
.5135 

.8616 
.8607 
.8599 
.8590 
.8581 

.5890 
.5914 
.5938 
.5961 
.5985 

1 . 6977 
1 . 6909 
1 , 6842 
1 . 6775 
1 . 6709 

.5 
.4 
.3 
.2 
.1 

31.0 

.1 
2 

^3 
.4 

0.5150 
.5165 
.5180 
.5195 
.5210 

0 . 8572 
.8563 
.8554 
.8545 
.8536 

0 . 6009 
.6032 
.6056 
.6080 
.6104 

1.6643 
1.6577 
1.6512 
1 . 6447 
1.6383 

59.0 

.9 
.8 
.7 
.6 

.5 
.6 

.7 
.8 
.9 

.5225 
.5240 
.5255 
.5270 
.5284 

.8526 
.8517 
.  8508 
.8499 
.8490 

.6128 
.6152 
.6176 
.6200 
.6224 

1.6319 
1 . 6255 
1.6191 
1.6128 
1.6066 

.5 
.4 
.3 
.2 
.1 

32.0 

.1 
.2 
.3 
.4 

0.5299 
.5314 
.  5329 
.  5344 
.5358 

0 . 8480 
.8471 
.8462 
.  8453 
.8443 

0.6249 
.6273 
.6297 
.6322 
.6346 

1 . 6003 
1 . 5941 
1 . 5880 
1.5818 
1 . 5757 

58.0 

.9 
.8 
.7 
.6 

.5 
.6 

.7 
.8 
.9 

.  5373 
.5388 
.5402 
.5417 
.5432 

.8434 
.8425 
.8415 
.8406 
.8396 

.6.371 
.6395 
.6420 
.6445 
.6469 

1 . 5697 
1 . 5637 
1 . 5577 
1.5517 
1.5458 

.5 
.4 
.3 
.2 
.1 

33.0 

.1 
.2 
.3 
.4 

0.5446 
.5461 
.5476 
.5490 
.5505 

0.8.387 
.  8377 
.8368 
.  83.58 
.8348 

0 . 6494 
.6519 
.6544 
.  6569 
.6594 

1 . 5399 
1 . 5340 
1 . 5282 
1 . 5224 
1 . 5166 

57.0 

.9 

.  8 

.7 

.6 

.5 
.6 
.7 
.8 
.9 

.5519 
.5534 
.5548 
.  5563 
.5577 

.8339 
.  8329 
.  8320 
.8310 
.8300 

.6619 
.6644 
.6669 
.6694 
.6720 

1.5108 
1 . 5051 
1 . 4994 
1 . 4938 
1 . 4882 

.5 
.4 
.3 
.2 
.1 

34.0 

.1 
.2 
.3 
.4 

0,5592 
.5606 
.5621 
.  5635 
.5650 

0.8290 
.8281 
.8271 
.8261 
.8251 

0.6745 
.6771 
.6796 
.6822 
.6847 

1 . 4826 
1 . 4770 
1.4715 
1 . 4659 
1 . 4605 

56.0 

.9 
.8 

.7 
.6 

.5 
.6 
.7 
.8 
.9 

.5664 
.5678 
.  5693 
.5707 
.5721 

.8241 
.8231 
.8221 
.8211 
.8202 

.  6873 
.6899 
.6924 
.6950 
.6976 

1 . 4550 
1 . 4496 
1 . 4442 
1 . 4388 
1.4335 

.5 
.4 
.3 
.2 
.1 

35.0 

.1 
.2 
.3 
.4 

0.5736 
.5750 
.5764 
.5779 
.5793 

0.8192 
.8181 
.8171 
.8161 
.8151 

0.7002 

.7028 
.  7054 
.7080 
.7107 

1 . 4281 
1 . 4229 
1.4176 
1.4124 
1 . 4071 

55.0 

.9 
.8 
.7 
.6 

.5 
.6 

.7 
.8 
.9 

.5807 
.5821 
.5835 
.5850 
.5864 

.8141 
.8131 
.8121 
.8111 
.8100 

.7133 
.7159 
.7186 
.7212 
.7239 

1 . 4019 
1 . 3968 
1.3916 
1 . 3865 
1.3814 

.5 
.4 
.3 
.2 
.1 

36.0 

0.5878 

0.8090 

0.7265 

1 . 3764 

54.0 

Deg. 

Cos 

Sin 

Cot 

Tan 

Deg.| 
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NATURAL  FUNCTIONS  FOE  DEGREES  AND 
DECIMALS  (Continued) 


Deg. 

Sin 

Cos 

Tan 

Cot 

Deg. 

36.0 

.1 
.2 
.3 
.4 

0.5878 
.5892 
.5906 
.5920 
.5934 

0.8090 
.8080 
.8070 
.8059 
.8049 

0.7265 
.7292 
.7319 
.7346 
.7373 

1 . 3764 
1.3713 
1 . 3663 
1.3613 
1 . 3564 

54.0 

.9 
.8 
.7 
.6 

.5 
.6 
.7 
.8 
.9 

.5948 
.5962 
.5976 
.5990 
.6004 

.8039 
.8028 
.8018 
.8007 
.7997 

.7400 
.7427 
.7454 
.7481 
.7508 

1.3514 
1 . 3465 
1.3416 
1 . 3367 
1.3319 

.5 
.4 
.3 
.2 
.1 

37.0 

.1 
.2 
.3 
.4 

0.6018 
.  6032 
.6046 
.6060 
.6074 

0.7986 

r-.7976 

.7965 

.7955 

.7944 

0.7536 
.7563 
.7590 
.7618 
.7646 

1 . 3270 
1.3222 
1.3175 
1.3127 
1 . 3079 

53.0 

.9 

.8 
.7 
.6 

.5 
.6 

.7 
.8 
.9 

.6088 
.6101 
.6115 
.6129 
.6143 

.7934 
.7923 
.7912 
.7902 
.7891 

.7673 
.7701 
.7729 
.7757 
.7785 

1 . 3032 
1 . 2985 
1 . 2938 
1 . 2892 
1.2846 

.5 
.4 
.3 
.2 
.1 

38.0 

.1 
.2 
.3 
.4 

0.6157 
.6170 
.6184 
.6198 
.6211 

0.7880 
.7869 
.7859 
.7848 
.7837 

0.7813 
.7841 
.7869 
.7898 
.7926 

1 . 2799 
1.2753 
1 . 2708 
1 . 2662 
1.2617 

52.0 

.9 

.8 
.  7 
.6 

.5 
.6 

.7 
.8 
.9 

.6225 
.6239 
.6252 
.6266 
.6280 

.7826 
.7815 
.7804 
.7793 
.7782 

.7954 
.7983 
.8012 
.8040 
.8069 

1 . 2572 
1 . 2527 
1 . 2482 
1 . 2437 
1.2393 

.5 
.4 
.3 
.2 
.1 

39.0 

.1 

.2 
.3 
.4 

0.6293 
.6307 
.6320 
.6334 
.6347 

0.7771 
.7760 
.7749 
.7738 
.7727 

0.8098 
.8127 
.8156 
.8185 
.8214 

1.2349 
1 . 2305 
1.2261 
1.2218 
1.2174 

51.0 

.9 
.8 
.7 
.6 

.  5 
.6 

.  7 
.8 
.9 

.6361 
.6374 
.6388 
.6401 
.6414 

.7716 
.7705 
.7694 
.7683 
.7672 

.8243 
.8273 
.8302 
.8332 
.8361 

1.2131 
1 . 2088 
1.2045 
1.2002 
1.1960 

.5 
.4 
.3 
.2 
.1 

40.0 

.1 
.2 
.3 
.4 

0.6428 
.6441 
.  6455 
.6468 
.6481 

0.7660 
.7649 
.7638 
.7627 
.7615 

0.8391 
.8421 
.8451 
.8481 
.8511 

1.1918 
1.1875 
1.1833 
1.1792 
1.1750 

50.0 

.9 
.8 
.7 
.6 

40.5 

0.6494 

0.7604 

0.8541 

1 . 1708 

49.5 

IDep. 

,  Cos 

Sin 

Cot 

Tan 

Deg. 

Deg. 

Sin 

Cos 

Tan 

Cot 

Deg. 

40.5 

.6 

.7 
.8 
.9 

0.6494 
.6508 
.6521 
.6534 
.6547 

0.7604 
.  7593 
.7581 
.7570 
.7559 

0.8541 
.8571 
.8601 
.  8632 
.8662 

1 . 1708 
1 . 1667 
1 . 1626 
1.1585 
1.1544 

49.5 

.4 
.3 
.2 
.1 

41.0 

.1 

.2 
.3 
.4 

0.6561 
.6574 
.6587 
.6600 
.6613 

0.7547 
.  7536 
.7524 
.7513 
.7501 

0.8693 
.8724 
.8754 
.8785 
.8816 

1.1504 
1 . 1463 
1 . 1423 
1.1383 
1.1343 

49.0 

.9 
.8 
.7 
.6 

.5 
.6 

.7 
.8 
.9 

.6626 
.6639 
.6652 
.6665 
.6678 

.7490 

.7478 
.7466 
.7455 
.7443 

.8847 
.8878 
.8910 
.8941 
.8972 

1 . 1303 
1 . 1263 
1 , 1224 
1.1184 
1.1145 

.5 
.4 
.3 
.2 
.1 

42.0 

.1 
.2 
.3 
.4 

0.6691 
.6704 
.6717 
.6730 
.6743 

0.7431 
.7420 
.7408 
.7396 
.7385 

b.9004 
.9036 
.9067 
.9099 
.9131 

1.1106 
1.1067 
1 . 1028 
1.0990 
1.0951 

48.0 

.9 
.8 
.7 
.6 

.5 
.6 
.7 
.8 
.9 

.6756 
.6769 
.6782 
.6794 
.6807 

.7373 
.7361 
.7349 
.7337 
.7325 

.9163 
.9195 
.9228 
.9260 
.9293 

1.0913 
1 . 0875 
1.0837 
1 . 0799 
1 . 0761 

.5 
.4 
.3 
.2 
.1 

43.0 

.1 
.2 
.3 

.4 

0.6820 
.6833 
.6845 
.  6858 
.6871 

0.7314 
.7302 
.7290 

.7278 
.7266 

0.9325 
.9358 
.9391 
.9424 
.9457 

1.0724 
1 . 0686 
1.0649 
1.0612 
1.0575 

47.0 

.9 
.8 
.7' 
.6 

.5 
.6 
.7 
.8 
.9 

.6884 
.6896 
.6909 
.6921 
.6934 

.7254 
.7242 
.7230 
.7218 
.7206 

.9490 
.9523 
.9556 
.9590 
.9623 

1 . 0538 
1.0501 
1 . 0464 
1 . 0428 
1 . 0392 

.5 

.4 
.3 
.2 
.1 

44.0 

.1 
.2 
.3 
.4 

0.6947 
.6959 
.6972 
.6984 
.6997 

0.7193 
.7181 
.7169 
.7157 
.7145 

0.9657 
.9691 
.9725 
.9759 
.9793 

1 . 0355 
1.0319 
1 . 0283 
1 . 0247 
1.0212 

46.0 

.9 
.8 
.7 
.6 

.5 
.6 
.7 
.8 
.9 

.7009 
.7022 
.7034 
.7046 
.7059 

.7133 
.7120 
.7108 
.7096 
.7083 

.9827 
.9861 
.9896 
.9930 
.9965 

1.0176 
1.0141 
1.0105 
1 . 0070 
1.0035 

.5 
.4 
.3 
.2 
.1 

45.0 

0.7071 

0.7071 

1 . 0000 

1.0000 

45.0 

Dee. 

Cos 

Sin 

Cot 

Tan 

Deg. 
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LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 
FOR  DECIMAL  FRACTIONS  OF  A  DEGREE 


Deg. 

L.  Sin 

L.  CosiL.Tan 

L.  Cot 

Deg. 

0.0 

.1 
.2 
.3 
.4 

7.^419 
7.5429 
7.7190 
7.8439 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

7.2419 
7.5429 
7.7190 
7.8439 

2.7581 
2.4571 
2.2810 
2.1561 

90.0 

.9 

.8 
.7 
.6 

.5 
.6 

.7 
.8 
.9 

7.9408 
8.0200 
8.0870 
8.1450 
8.1961 

0.0000 17.9409 
0.0000  8.0200 
0.000018.0870 
0.000018.1450 
9.9999.8.1962 

2.0591 
1.9800 
1.9130 
1.8550 
1.8038 

.5 

.4 
.3 
.2 
.1 

1.0 

.1 

.2 
.3 
.4 

8.2419 
8.2832 
8.3210 
8.3558 
8.3880 

9.99998.2419 
9.9999,8.2833 
9.9999  8.3211 
9.9999  8.3559 
9.9999  8.3881 

1.7581 
1.7167 
1.6789 
1.6441 
1.6119 

89.0 

.9 

.8 
.7 
.6 

.5 
.6 
.7 
.8 
.9 

8.4179 
8.4459 
8.4723 
8.4971 
8.5206 

9.9999:8.4181 
9.9998:8.4461 
9.99988.4725 
9.9998'8.4973 
9.9998;8.5208 

1.5819 
1.5539 
1.5275 
1.5027 
1.4792 

.5 
.4 
.3 
.2 
.1 

2.0 

.1 

.2 
.3 
.4 

8.5428 
8.5640 
8.5842 
8.6035 
8.6220 

9.9997 
9.9997 
9.9997 
9.9996 
9.9996 

8.5431 
8.5643 
8.5845 
8.6038 
8.6223 

1.4569 
1.4357 
1.4155 
1.3962 
1.3777 

88.0 
.9 
.8 
.7 
.6 

.5 
.6 
.7 

.8 
.9 

8.6397 
8.6567 
8.6731 
8.6889 
8.7041 

9.9996 
9.9996 
9.9995 
9.9995 
9.9994 

8.6401 
8.6571 
8.6736 
8.6894 
8.7046 

1.3599 
1.3429 
1.3264 
1.3106 
1.2954 

.5 
.4 
.3 
.2 
.1 

3.0 

,1 

.2 
.3 
.4 

8.7188 
8.7330 
8.7468 
8.7602 
8.7731 

9.9994 
9.9994 
9.9993 
9.9993 
9.9992 

8.7194 
8.7337 
8.7475 
8.7609 
8.7739 

1.2806 
1.2663 
1.2525 
1.2391 
1.2261 

87.0 

.9 
.8 
.7 
.6 

.5 

.6 
.7 
.8 
.9 

8.7857 
8.7979 
8.8098 
8.8213 
8.8326 

9.9992 
9.9991 
9.9991 
9.9990 
9.9990 

8.7865 
8.7988 
8.8107 
8.8223 
8.8336 

1.2135 
1.2012 
1.1893 
1.1777 
1.1664 

.5 
.4 
.3 
.2 
.1 

4.0 

.1 

.2 
.3 
.4 

8.8436 
8.8543 
8.8647 
8.8749 
8.8849 

9.9989 
9.9989 
9.9988 
9.9988 
9.9987 

8.8446 
8.8554 
8.8659 
8.8762 
8.8862 

1.1554 
1.1446 
1.1341 
1.1238 
1.1138 

86.0 

.9 

.8 
.7 
.6 

.5 
.6 
.7 

.8 
.9 

8.8946 
8.9042 
8.9135 
8.9226 
8.9315 

9.9987 
9.9986 
9.9985 
9.9985 
9.9984 

8.8960 
8.9056 
8.9150 
8.9241 
8.9331 

1.1040 
1.0944 
1.0850 
1.0759 
1.0669 

.5 
.4 
.3 
.2 
.1 

5.0 

.1 

.2 
.3 
.4 

8.9403 
8.9489 
8.9573 
8.9655 
8.9736 

9.9983 
9.9983 
9.9982 
9-9981 
9.9981 

8.9420 
8.9506 
8.9591 
8.9674 
8.9756 

1.0580 
1.0494 
1.0409 
1.0326 
1.0244 

85.0 

.9 

.8 
.7 
.6 

.5 

.6 
.7 
.8 
.9 

8.9816 
8.9894 
8.9970 
9.0046 
9.0120 

9.9980 
9.9979 
9.9978 
9.9978 
9.9977 

8.9836 
8.9915 
8.9992 
9.0068 
9.0143 

1.0164 
1.0085 
1.0008 
0.9932 
0.9857 

.5 

.4 
.3 
.2 
.1 

6.0 

9.0192 

9.9976  9.0216 

1 

0.9784 

S4.0 

Deg. 

L.  Cos 

L.  Sin  |L.  Cot 

L.Tan 

Deg. 

Deg. 

Deg. 

L.  Sin 

L.  Cos 

L.Tan  L.  (Jot 

6.0 

.1 

.2 
.3 

.4 

9.0192 
9.0264 
9.0334 
9.0403 
9.0472 

9.9976  9.0216  0.9784 
9.9975  9.0289  0.9711 
9.9975  9.0360  0.9640 
9.9974'9.0430  0.9570 
9.9973  9.0499  0.9501 

84.0 

.9 

.8 
.7 
.6 

.5 
.6 

.7 
.8 
.9 

9.0539 
9.0605 
9.0670 
9.0734 
9.0797 

9.9972  9.0567 
9.9971  9.0633 
9.9970  9.0699 
9.9969!9.0764 
9.9968  9.0828 

0.9433 
0.9367 
0.9.301 
0.9236 
0.9172 

.5 
.4 
.3 
.2 
'.I 

7.0 

.1 

.2 
•3 
.4 

9.0859 
9.0920 
9.0981 
9- 1040 
9  1099 

9.9968  9.0891 
9.9967  9.0954 
9.9966  9.1015 
9-9965  9.1076 
9.9964  9.1135 

0.9109 
0.9046 
0.8985 
0.8924 
0.8865 

83.0 

.9 

.8 
.7 
.6 

.5 

.6 
.7 
.8 
.9 

9.1157 
9.1214 
9.1271 
9.1326 
9.1381 

9.9963  9.1194 
9.9962  9.1252 
9.9961  9.1310 
9.9960  9.1367 
9.9959i9.1423 

0.8806 
0.8748 
0.8690 
0.8633 
0.8577 

.5 
.4 
.3 
.2 
.1 

8.0 

.1 

.2 
.3 
.4 

9.1436 
9.1489 
9.1542 
9.1594 
9.1646 

9.9958 
9.9956 
9.9955 
9.9954 
9.9953 

9.1478 
9.1533 
9.1587 
9.1640 
9.1693 

0.8522 
0.8467 
0.8413 
0.8360 
0.8307 

82.0 

.9 

.8 
.7 
.6 

.5 
.6 
.7 
.8 
.9 

9.1697 
9.1747 
9.1797 
9.1847 
9.1895 

9.9952 
9.9951 
9.9950 
9.9949 
9.9947 

9.1745 
9.1797 
9.1848 
9.1898 
9.1948 

0.8255 
0.8203 
0.8152 
0.8102 
0.8062 

.5 
.4 
.3 

.2 
.1 

9.0 

.1 

.2 
.3 
.4 

9.1943 
9.1991 
9.2038 
9.2085 
9.2131 

9.9946 
9.9945 
9.9944 
9.9943 
9.9941 

9.1997 
9.2046 
9.2094 
9.2142 
9.2189 

0.8003 
0.7954 
0.7906 
0.7858 
0.7811 

81.0 

.9 

.8 
.7 
.6 

.5 
.6 

.7 
.8 
.9 

9.2176 
9.2221 
9.2266 
9.2310 
9.2353 

9.9940 
9.9939 
9.9937 
9.9936 
9.9935 

9.2236 
9.2282 
9.2328 
9.2374 
9.2419 

0.7764 
0.7718 
0.7672 
0.7626 
0.7581 

.5 
.4 
.3 
.2 
.1 

10.0 

.1 

.2 
.3 
.4 

9.2397 
9.2439 
9.24S2 
9.2524 
9.2565 

9.9934 
9.9932 
9.9931 
9.9929 
9.9928 

9.2463 
9.2507 
9.2551 
9.2594 
9.2637 

0.7537 
0  7493 
0.7449 
0.7406 
0.7363 

80.0 

.9 

.8 
.7 
.6 

.5 
.6 

.7 
.8 
.9 

9.2606 
9.2647 
9.2687 
9.2727 
9.2767 

9.9927 
9.9925 
9-9924 
9.9922 
9.9921 

9.2680 
9.2722 
9.2764 
9.2805 
9.2846 

0.7320 
0.7278 
0.7236 
0.7195 
0.7154 

.5 
.4 
.3 
.2 
.1 

11.0 

.1 

.2 
.3 
.4 

9.2806 
9.2845 
9.2883 
9.2921 
9.2959 

9.9919 
9.9918 
9.9916 
9.9915 
9.9913 

9.2887 
9.2927 
9.2967 
9.3006 
9.3046 

0.7113 
0.7073 
0.7033 
0.6994 
0.6954 

79.0 

.9 

.8 
.7 
.6 

.5 

.6 
.7 
.8 
.9 

9.2997 
9.3034 
9.3070 
9.3107 
9.3143 

9.9912 
9.9910 
9.9909 
9.9907 
9.9906 

9.3085 
9.3123 
9.3162 
9.3200 
9.3237 

0.6915 
0.6877 
0.6838 
0.6800 
0.6763 

.5 
.4 
.3 
.2 
.1 

12.0 

9.3179 

9.9904 

9.3275 

0.6725 

78.0 

Deg.    L.  Cos 

L.  Sin 

L.  Cot  L.Tan 

Deg. 
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Deg. 

L.  Sin 

L.  Cos 

L.Tan 

L.  Cot 

Deg. 

13.0 

.1 
.2 
.3 
A 

9.3179 
9.3214 
9.3250 
9.3284 
9.3319 

9.9904 
9.9902 
9.9901 
9.9899 
9.9897 

9.3275 
9.3312 
9.3349 
9.3385 
9.3422 

0.6725 
0.6688 
0.6651 
0.6615 
0.6578 

78.0 

.9 

.8 
.7 
.6 

.5 
.6 
.7 
.8 
.9 

9.3353 
9.3387 
9.3421 
9.3455 

9.3488 

9.9896 
9.9894 
9.9892 
9.9891 
9.9889 

9.3458 
9.3493 
9.3529 
9.3564 
9.3599 

0.6542 
0.6507 
0.6471 
0.6436 
0.6401 

.5 
.4 
.3 
.2 
.1 

13.0 

.1 
.2 
.3 
.4 

9.3521 
9.3554 
9.3586 
9.3618 
9.3650 

9.9887 
9.9885 
9.9884 
9.9882 
9.9880 

9.3634 
9.3668 
9.3702 
9.3736 
9.3770 

0.6366 
0.6332 
0.6298 
0.6264 
0.6230 

77.0 

.9 

.8 
.7 
.6 

.5 
.6 
.7 
.8 
.9 

9.3682 
9.3713 
9.3745 
9.3775 
9.3806 

9.9878 
9.9876 
9.9875 
9.9873 
9.9871 

9.3804 
9.3837 
9.3870 
9.3903 
9.3935 

0.6196 
0.6163 
0.6130 
0.6097 
0.6065 

.5 
.4 
.3 
.2 
.1 

14.0 

.1 

.2 
.3 
.4 

9.3837 
9.3867 
9.3897 
9.3927 
9.3957 

9.9869 
9.9867 
9.9865 
9.9863 
9.9861 

9.3968 
9.4000 
9.4032 
9.4064 
9.4095 

0.6032 
0.6000 
0.5968 
0.5936 
0.5905 

76.0 

.9 
.8 
.7 

.6 

.5 
.6 
.7 
.8 
.9 

9.3986 
9.4015 
9.4044 
9.4073 
9.4102 

9.9859 
9.9857 
9.9855 
9.9853 
9.9851 

9.4127 
9.4158 
9.4189 
9.4220 
9.4250 

0.5873 
0.5842 
0.5811 
0.5780 
0.5750 

.5 
.4 
.3 
.2 
.1 

15.0 

.1 
.2 
.3 
.4 

9.4130 
9.4158 
9.4186 
9.4214 
9.4242 

9.9849 
9.9847 
9.9845 
9.9843 
9.9841 

9.4281 
9.4311 
9.4341 
9.4371 
9.4400 

0.5719 
0.5689 
0.5659 
0.5629 
0.5600 

75.0 

.9 

.8 
.7 
.6 

.5 
.6 
.7 
.8 
.9 

9.4269 
9.4296 
9.4323 
9.4350 
9.4377 

9.9839 
9.9837 
9.9835 
9.9833 
9.9831 

9.4430 
9.4459 
9.4488 
9.4517 
9.4546 

0.5570 
0.5541 
0.5512 
0.5483 
0.5454 

.5 
.4 
.3 
.2 
.1 

16.0 

.1 

.2 
.3 
.4 

9.4403 
9.4430 
9.4456 
9.4482 
9.4508 

9.9828 
9.9826 
9.9824 
9.9822 
9.9820 

9.4575 
9.4603 
9.4632 
9.4660 
9.4688 

0.5425 
0.5397 
0.5368 
0.5340 
0.5312 

74.0 

.9 

.8 
.7 
.6 

.5 

.6 
.7 
.8 
.9 

9.4533 
9.4559 
9.4584 
9.4609 
9.4634 

9.9817 
9.9815 
9.9813 
9.9811 
9.9808 

9.4716 
9.4744 
9.4771 
9.4799 
9.4826 

0.5284 
0.5256 
0.5229 
0.5201 
0.5174 

.5 
.4 
.3 
.2 
.1 

17.0 

.1 

.2 
.3 
.4 

9.4659 
9.4684 
9.4709 
9.4733 
9.4757 

9.9806 
9.9804 
9.9801 
9.9799 
9.9797 

9.4853 
9.4880 
9.4907 
9.4934 
9.4961 

0.5147 
0.5120 
0.5093 
0.5066 
0.5039 

73.0 

.9 

.8 
.7 
.6 

.5 
.6 

.7 
.8 
.9 

9.4781 
9.4805 
9.4829 
9.4853 
9.4876 

9.9794 
9.9792 
9.9789 
9.9787 
9.9785 

9.4987 
9.5014 
9.5040 
9.5066 
9.5092 

0.5013 
0.4986 
0.4960 
0.4934 
0.4908 

.5 
.4 
.3 
.2 
.1 

18.0 

9.4900 

9.9782 

9.5118 

0.4882 

72.0 

Deg. 

L.  Cos 

L.  Sin 

L,  Cot 

L.Tan 

Deg. 

Deg. 

L.  Sin  L.  Cos 

L.Tan 

L.  Cot 

Deg. 

18.0 

.1 
.2 
.3 
.4 

9.4900 
9.4923 
9.4946 
9.4969 
9.4992 

9.9782 
9.9780 
9.9777 
9.9775 
9.9772 

9.5118 
9.5143 
9.5169 
9.5195 
9.5220 

0.4882 
0.4857 
0.4831 
0.4805 
0.4780 

72.0 

.9 

.8 
.7 
.6 

.5 
.6 

.7 
.8 
.9 

9.5015 
9.5037 
9.5060 
9.5082 
9.5104 

9.9770 
9.9767 
9.9764 
9.9762 
9.9759 

9.5245 
9.5270 
9.5295 
9.5320 
9.5345 

0.4755 
0.4730 
0.4705 
0  4680 
0.4655 

.5 
.4 
.3 
.2 
.1 

19.0 

.1 
.2 
.3 
.4 

9.5126 
9.5148 
9.5170 
9.5192 
9.5213 

9.9757 
9.9754 
9.9751 
9.9749 
9.9746 

9.5370 
9.5394 
9.5419 
9.5443 
9.5467 

0.4630 
0.4606 
0.4581 
0.4557 
0.4533 

71.0 

.9 
.8 
.7 
.6 

.5 
.6 
.7 
.8 
.9 

9.5235 
9.5256 
9.5278 
9.5299 
9.5320 

9.9743 
9.9741 
9.9738 
9.9735 
99733 

9.5491 
9.5516 
9.5539 
9.5563 
9.5587 

0.4509 
0.4484 
0.4461 
0.4437 
0.4413 

.5 
.4 
.3 
.2 
.1 

20.0 

.1 
.2 
.3 
•4 

9.5341 
9.5361 
9.5382 
9.5402 
9.5423 

9.9730 
9.9727 
9.9724 
9.9722 
9.9719 

9.5611 
9.5634 
9.5658 
9.5681 
9.5704 

0.4389 
0.4366 
0.4342 
0.4319 
0.4296 

70.0 

.9 

.8 
.7 
.6 

.5 
.6 
.7 
.8 
.9 

9.5443 
9.5463 
9.5484 
9.5504 
9.5523 

9.9716 
9.9713 
9.9710 
9.9707 
9.9704 

9.5727 
9.5750 
9.5773 
9.5796 
9.5819 

0.4273 
0.4250 
0.4227 
0.4204 
0.4181 

.5 
.4 
.3 
.2 
.1 

21.0 

.1 
.2 
.3 
.4 

9.5543 
9.5563 
9.6583 
9.5602 
9.5621 

9.9702 
9.9699 
9.9696 
9.9693 
9.9690 

9.5842 
9.5864 
9.5887 
9.5909 
9.5932 

0.4158 
0.4136 
0.4113 
0.4091 
0.4068 

68.9 

.9 

.8 
.7 
.6 

.5 
.6 

.7 
.8 
.9 

9.5641 
9.5660 
9.5679 
9.5698 
9.5717 

9.9687 
9.9684 
9.9681 
9.9678 
9.9675 

9.5954 
9.5976 
9.5998 
9.6020 
9.6042 

0.4046 
0.4024 
0.4002 
0.3980 
0.3958 

.5 
,4 
.3 

.2 
.1 

22.0 

.1 
.2 
.3 
.4 

9.5736 
9.5754 
9.5773 
9.5792 
9.5810 

9.9672 
9.9669 
9.9666 
9.9662 
9.9659 

9.6064 
9.6086 
9.6108 
9.6129 
9.6151 

0.3936 
0.3914 
0.3892 
0.3871 
0.3849 

68.0 

.9 

.8 
.7 
.6 

.5 
.6 
.7 

.8 
.9 

9.5828 
9.5847 
9.5865 
9.5883 
9.5901 

9.9656 
9.9653 
9.9650 
9.9647 
9.9643 

9.6172 
9.6194 
9.6215 
9.6236 
9.6257 

0.3828 
0.3806 
0.3785 
0.3764 
0.3743 

.5 
.4 
.3 
.2 
.1 

23.0 

.1 
.2 
.3 
.4 

9.5919 
9.5937 
9.5954 
9.5972 
9.5990 

9.9640 
9.9637 
9.9634 
9.9631 
9.9627 

9.6279 
9.6300 
9.6321 
9.6341 
9.6362 

0.3721 
0.3700 
0.3679 
0.3659 
0.3638 

67.0 

.9 

.8 
.7 
.6 

.5 
.6 

.7 
.8 
.9 

9.6007 
9.6024 
9.6042 
9.6059 
9.6076 

9.9624 
9.9621 
9.9617 
9.9614 
9.9611 

9.6383 
9.6404 
9.6424 
9.6445 
9.6465 

0.3617 
0.3596 
0.3576 
0.3555 
0.3535 

.5 
.4 
.3 
.2 
.1 

24.0 

9.6093 

9.9607 

9.6486 

0.3514 

66.0 

Deg. 

L.  Cos 

L.  Sin 

L.  Cot 

L.Tan 

Deg. 
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Deg.  |L.  Sin 

L.  CosiL.Tan  L.  Cot:Deg. 

1                :                1 

34.0  9.6093  9.9607  9.6486  0.3514 
.1   9.6110  9.9604;9.6506  0.3494 
.2  '9.6127  9.9601  9.6527  0.3473 
.3  19.6144  9. 9597I9. 6547  0.3453 
.4  j9.61619.9594j9.6567  0.3433 

66.0 

.9 

.8 
.7 
.6 

.5 

.6 
.7 
.8 
.9 

9.6177  9.9590  9.6587  0.3413 
9.619419.9587  9.6607  0.3.393 
9.621019.9583  9.662710.3373 
9.6227  9.9580  9. 6G47  0.3353 
9.6243  9.9576;9.6667i0.3333 

.5 
.4 
.3 
.2 
.1 

25.0  9.6259!9.9573'9.6687|0.3313 
.1   9.627G  9.9569  9.6706:0.3294 
.2   9.6292,9.9566  9.6726:0.3274 
.3   9.6308  9. 956219. 67460.3254 
.4   9.6324|9.9558;9.6765|0.3235 

65.0 

.9 

.8 
.7 
.6 

.5   9.6340'9.9555'9. 6785  0.3215 
.6   9.6356  9.9551  9.6804  0.3196 
.7  9.63719.9548  9.6824  0.3176 
.8  9.6387. 9.9544  9.6843  0.3157 
.9  9.6403|9.9540  9.6863,0.3137 

.5 
.4 
.3 
.2 
.1 

26.0 

.1 

.2 
.3 

.4 

9.6418  9.9.537  9.6882  0.3118 
9.6434  9.9533  9.6901,0.3099 
9.6449  9.9529  9.6920i0.3080 
9.6465  9.9525  9.69390.3061 
9.6480,9.9522  9.6958  0.3042 

64.0 

.9 
.8 
.7 
.6 

.5 
.6 
.7 
.8 
.9 

9.6495  9.95189. 6977  0.3023 
9.6510  9.95149.6996  0.3004 
9.6526  9.9510  9.7015  0.29&5 
9.6541  9.9506  9.7034  0.2966 
9.6556  9.9503  9.7053  0.2947 

.5 
.4 
.3 
.2 
.1 

27.0 

.1 
.2 
.3 
.4 

9.6570  9.9499'9.7072  0.2928 
9.6585  9.9495  9.7090  0.2910 
9.6600  9.9491  9.7109  0.2891 
9.6615i9.9487  9  7128,0.2872 
9.6629  9.9483, 9.7146|0.2854 

63.0 

.9 

.8 
.7 
.6 

.5 

.6 
.7 
.8 
.9 

9.6644 
9.6659 
9.6673 
9.6687 
9.6702 

9.9479:9.7165 
9.9475i9.7183 
9.947l|9.7202 
9.946719.7220 
9.9463  9.7238 

0.2835 
0.2817 
0.2798 
0.2780 
0.2762 

.5 
.4 
.3 
.2 
.1 

28.0 

.1 

.2 
.3 
.4 

9.6716 
9.6730 
9.6744 
9.6759 
9.6773 

9.9459  9.7257 
9.9455  9.7275 
9.9451  9.7293 
9.94479.7311 
9.9443  9.7330 

0.2743 
0.2725 
0.2707 
0.2689 
0.2670 

62.0 

.9 

.8 
.7 
.6 

.5 
.6 
.7 
.8 
.9 

9.6787 
9.6801 
9.6814 
9.6828 
9.6842 

9.94399.7348 
9.943519.7366 
9.9431  9.7384 
9.9427  9.7402 
9.9422,9.7420 

0.2652 
0.2634 
0.2616 
0.2598 
0.2580 

.5 
.4 
.3 
.2 
.1 

29.0 

.1 

.2 
.3 
.4 

9.6856 
9.6869 
9.6883 
9.6896 
9.6910 

9.941819.7438 
9.9414,9  7455 
9.9410  9.7473 
9.9406,9.7491 
9.9401  9.7509 

0.2562 
0.2545 
0.2527 
0.2509 
0.2491 

61.0 

.9 

.8 
.7 
.6 

.5 

.6 
.7 
.8 
.9 

9.6923 
9.6937 
9.6950 
9.6963 
9.6977 

9.9397 
9.9393 
9.9388 
9.9384 
9.9380 

9.7526 
9.7544 
9.7562 
9.7579 
9.7597 

0.2474 
0.2456 
0.2438 
0.2421 
0.2403 

.5 
.4 
.3 
.2 
.1 

30.0 

9.6990 

9.9375 

9.7614 

0.2386 

60.0 

Deg. 

Deg. 

L.  Cos 

L.  Sin 

L.  Cot 

L.Tan 

Deg.  IL.  Sin 


30.0  ;9.6990 
.1  ,9.7003 
.2  ;9.7016 
.3  9.7029 
.4  [9.7042 


L.  Cos  L.Tan  L.  Cot  Deg 


31.0 

.1 
.2 
.3 
.4 

.5 

.6 

.7 
.8 
.9 

32.0 

.1 
.2 
.3 
.4 

.5 

.6 

.7 


33.0 

.1 
.2 
.3 
.4 

.5 

.6 
.7 


9.9375  9.7614  0.2386 
9.9371  9. 7632|0.2368 
9.9367  9.7649  0.2351 
9.9362  9.7667  0.2333 
9.93589.7684:0.2316 

9.9353  9.7701  0.2299 
9.9349  9. 7719'0.2281 
9.9344  9.7736  0.2264 
9.9340  9.7753  0.2247 
9.9335:9.7771,0.2229 


9.7055 
9.7068 
9.7080 
9.7093 
9.7106 

9.7118  9.93319.7788  0.2212159.0 


60.0 

.9 
.8 
.7 
.6 

.5 
.4 
.3 
.2 
.1 


9.7131  9.9326  9.7805  0.2195 
9.7144  9.9322  9.7822  0.2178 
9.7156  9.9317  9.7839  0.2161 
9.7168  9.931219.7856i0.2144 


9.71819, 
9.7193  9 
9.7205  9, 
9.72189, 
9.723019, 

9.7242'9, 
9.72549 
9.7266  9, 
9.7278  9. 
9.7290|9, 

9.7302I9 
9.7314!9 
9.73269 
9.7338  9, 
9.734919, 

9.736l'9, 


.9308  9.7873'0.2127 
.9303  9.7890  0.2110 


.9 

.8 
.7 
.6 

.5 
.4 
.3 
.2 
.1 

9284  9.7958  0.2042'58.0 
9279  9.7975  0.20251  .9 
9275  9.7992  0.2008 
9270  9.8008  0.1992 
9265. 9. 8025,0.1975 


9298  9.7907 
9294  9.7924 
9289  9.7941 


0.2093 
0.2076 
0.2069 


9.7373 
9.7384 
9.7396 


9.7407|9 


9260 
9255 
9251 
9246 
9241 

9236 
9231 
9226 
9221 
9216 


9.804210. 
9.8059'0. 
9.80750. 
9.80920. 
9.81090. 
9.81250. 
9.8I42I0. 
9.8158iO. 
9.8175i0. 
9.819110. 


.9 
34.0 


9.7419!9.921l!9.8208l0. 
9.7430  9.9206  9. 
9.7442  9.92019. 
9.7453i9.9196'9. 
9.7464I9.9191.9. 


9.7476  9.9186  9 
1  i9.7487'9.9181  9 
9175  9 
91709 
916519 


.5 
.6 
.7 
.8 
.9 

35.0 

,1 
.2 
.3 

.4 

.5 
.6 
.7 
.8 
.9 
36.0 


Deg. 


9.74989. 
9.7509'9. 
9.7520:9. 


,8224 
,8241 

,8257 
.8274 

,8290 

,8306 

,832310. 

833910, 

83550. 


9.7531  9.9160  9.8371  0. 
9. 7542i9.9155  9.8388  0. 
9.7553  9.9149  9. 8404'0. 
9.7564  9.9144  9.842010. 
9.75759.913919.8436  0. 


1958 
1941 
1925 
1908 
1891 
1875 
1858 
1842 
1825 
1809 

1792 
1776 
1759 
1743 
1726 

1710 
1694 
1677 
1661 
1645 

1629 
1612 
1596 
1580 
1564 


.5 
.4 
.3 
.2 
.1 

57.0 

.9 

.8 
.7 
.6 

.5 
.4 
.3 
.2 
.1 
56.0 
.9 
.8 
.7 
.6 

.5 
.4 
.3 
.2 
!l 


9134  9-8452I0.1548  55.0 
9128  9.846810.1532 
9123  9.8484|0.1516 
911819.8501  0.1499 
9.7629,9.9112  9.8517  0.1483 


9.75869. 
9.75979. 
9.760719. 
9.76189. 


9.7640'9.9107|9.8533 
9.76509.9101  9.8549 
9.7661  9.9096,9.8565 
9.767l|9.9091|9.8581 
9.7682  9.9085  9.8597 
9.7692,9.9080  9.8613 


L.  Cos  L.  Sin 


1467 
1451 
1435 
1419 
1403 
1387 


.9 
.8 
.7 
.6 

.5 
.4 
.3 
.2 
.1 
54.0 


L.  Cot  L.Tan  Deg. 
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LOGARITHMS  OF  FUNCTIONS  FOR  DEGREES  AND 
DECIMALS  (Continued) 


Deg. 

L.  Sin 

L.  Cos 

L.Tan  L.  Cot 

Deg. 

36.0 

.1 

.2 
.3 
.4 

9.7692 
9.7703 
9.7713 
9.7723 
9.7734 

9.9080 
9.9074 
9.9069 
9.9063 
9.9057 

9.8613  0.1387 
9.8629  0.1371 
9.8644  0.1356 
9.8660  0.1340 
9.8676  0.1324 

54.0 

.9 
.8 
.7 
.6 

.5 

.6 

.7 
.8 
.9 

9.7744 
9.7754 
9.7764 
9.7774 
9.^785 

9.9052 
9.9046 
9.9041 
9.9035 
9.9029 

9.8692  0.1308 
9.8708  0.1292 
9.87240.1276 
9.8740'0.1260 
9.8755j0.1245 

.5 

.4 
.3 
.2 
.1 

37.0 

.1 

.2 
.3 
.4 

9.7795 
9.7805 
9.7815 
9.7825 
9.7835 

9.9023 
9.9018 
9.9012 
9.9006 
9.9000 

9.877110.1229 
9.878710.1213 
9.88030.1197 
9.8818i0.1182 
9.8834  0.1166 

53.0 

.9 

.8 
.7 
.6 

.5 
.6 
.7 
.8 
.9 

9.7844 
9.7854 
9.7864 
9.7874 
9.7884 

9.8995 
9.8989 
9.8983 
9.8977 
9.8971 

9.8850 
9.8865 
9.8881 
9.8897 
9.8912 

0.1150 
0.1135 
0.1119 
0.1103 
0.1088 

.5 
.4 
.3 
.2 
.1 

38.0 

.1 
.2 
.3 
.4 

9.7893 
9.7903 
9.7913 
9.7922 
9.7932 

9.8965 
9.8959 
9.8953 
9.8947 
9.8941 

9.8928 
9.8944 
9.8959 
9.8975 
9.8990 

0.1072 
0.1056 
0.1041 
0.1025 
0.1010 

52.0 

.9 

.8 
.7 
.6 

.5 
.6 
.7 
.8 
.9 

9.7941 
9.7951 
9.7960 
9.7970 
9.7979 

9.8935 
9.8929 
9.8923 
9.8917 
9.8911 

9.9006 
9.9022 
9.9037 
9.9053 
9.9068 

0.0994 
0.0978 
0.0963 
0.0947 
0.0932 

.5 
.4 
.3 
.2 
.1 

39.0 

.1 
.2 
'.3 
A 

9.7989 
9.7998 
9.8007 
9.8017 
9.8026 

9.8905 
9.8899 
9.8893 
9.8887 
9.8880 

9.9084 
9.9099 
9.9115 
9.9130 
9.9146 

0.0916 
0.0901 
0.0885 
0.0870 
0.0854 

51.0 

.9 
.8 
.7 
.6 

.5 

.6 

.7 
.8 
.9 

9.8035 
9.8044 
9.8053 
9.8063 
9.8072 

9.8874 
9.8868 
9.8862 
9.8855 
9.8849 

9.9161 
9.9176 
9.9192 
9.9207 
9.9223 

0.0839 
0.0824 
0.0808 
0.0793 
0.0777 

.5 
.4 
.3 
.2 
.1 

40.0 

.1 
.2 
.3 
.4 

9.8081 
9.8090 
9.8099 
9.8108 
9.8117 

9.8843 
9.8836 
9.8830 
9.8823 
9.8817 

9.9238 
9.9254 
9.9269 
9.9284 
9.9300 

0.0762 
0.0746 
0.0731 
0.0716 
0.0700 

50.0 

.9 
.8 
.7 
.6 

.5 

.6 

.7 
.8 
.9 

9.8125  9.8810 
9.8134  9.8804 
9.8143  9.8797 
9.81529.8791 
9.816li9.8784 

9.9315 
9.9330 
9.9346 
9.9361 
9.9376 

0.0685 
0.0670 
0.0654 
0.0639 
0.0624 

.5 
.4 
.3 
.2 
.1 

41.0 

9.8169 

9.8778 

9.9392 

0.0608 

49.0 

Deg. 

L.  Cos 

L.  Sin 

L.  Cot 

L.Tan 

Deg. 

Deg. 

L.  Sin 

L.  Cos 

L.Tan 

L.  Cot 

Deg, 

49.0 

.9 
.8 
.7 
.6 

41.0 

.1 
.2 
.3 
.4 

9.8169 
9.8178 
9.8187 
9.8195 
9.8204 

9.8778  9.9392  0.0608 
9.8771  9.9407  0.0593 
9.8765  9.9422  0.0578 
9.8758  9.943810.0662 
9.875119.9453  0.0547 

.5  9.8213 
.6  9.8221 
.7  9.8230 
.8  9.8238 
.9   9.8247 

9.874519.9468 
9.873819.9483 
9.8731:9.9499 
9.8724,9.9514 
9.8718j9.9529 

0.0532 
0.0517 
0.0501 
0.0486 
0.0471 

.5 
.4 
.3 
.2 
.1 

42.0 

.1 
.2 
.3 

.4 

9.8255 
9.8264 
9.8272 
9.8280 
9.8289 

9.8711  9.9544 
9.8704|9.9560 
9.869719.9575 
9.86909.9590 
9.8683;9.9605 

0.0456 
0.0440 
0.0425 
0.0410 
0.0395 

48.0 

.9 
.8 
.7 
.6 

.5 
.6 
.7 

.8 
.9 

9.8297 
9.8305 
9.8313 
9.8322 
9.8330 

9.86769.9621 
9.8669  9.9636 
9.8662|9.9651 
9.8655  9.9666 
9.8648:9.9681 

0.0379 
0.0364 
0.0349 
0  0334 
0.0319 

.5 
.4 
.3 
.2 
.1 

43.0 

.1 
.2 
.3 
.4 

9.8338l9.864l'9.9697l0.0.303 
9.834619.8634  9.9712.0.0288 
9.8354  9.862719.9727  0.0273 
9.8362  9.8620  9.9742!0.0258 
9.8370  9.8613:9.9757  0.0243 

47.0 

.9 
.8 
.7 
.6 

.5 
.6 
.7 
.8 
.9 

9.837819.8606  9.9772  0.0228 
9.8386  9.859819.9788  0.0212 
9.8394  9.859119.9803  0.0197 
9.8402  9.858419.9818  0.0182 
9.8410  9.8577i9.9833|0.0167 

.5 
.4 
.3 
.2 
.1 

44.0 

.1 
.2 
.3 
.4 

9.8418  9.8569 
9.8426  9.8562 
9.8433I9.S555 
9.844119.8547 
9.8449  9.8540 

9.9848 
9.9864 
9.9S79 
9.9S94 
9.9909 

0.0152 
0.0136 
0.0121 
0.0106 
0.0091 

46.0 

.9 

.8 
.7 
.6 

.5 

.6 

.7 
.8 
.9 

9  8457  9.8532 
9.8464  9.8525 
9.8472  9.8517 
9.8480  9.8510 
9.8487  9.8502 

9.9924 
9.9939 
9.9955 
9.9970 
9.9985 

0.0076 
0.0061 
0.0045 
0.0030 
0.0015 

.5 
.4 
.3 
.2 
.1 

45.0 

9.8495  9.8495 

0.0000 

0.0000 

45.0 

Deg. 

L.  Cos 

L.  Sin 

L.  Cot 

L.Tan 

Deg. 
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NATURAL  FUNCTIONS  FOR  ANGLES  IN  RADIANS 


Rad. 

Sin 

Tan 

Cot 

Cos 

.00 

.00000 

.00000 

00 

1.0000 

.01 

.01000 

.01000 

99.997 

.99995 

.02 

.02000 

.02000 

49.993 

.99980 

.03 

.03000 

.03001 

33.323 

.99955 

.04 

.03999 

.04002 

24.987 

.99920 

.05 

.04998 

.05004 

19.983 

.99875 

.06 

.05996 

.06007 

16.647 

.99820 

.07 

.06994 

.07011 

14.262 

.99755 

.08 

.07991 

.08017 

12.473 

.99680 

.09 

.08988 

.09024 

11.081 

.99595 

.10 

.09983 

.10033 

9.9666 

.99500 

.11  1.10978 

.11045 

9.0542 

.99396 

.12  1.11971 

.12058 

8.2933 

.99281 

.13 

.12963 

.13074 

7.6489 

.99156 

.14 

.13954 

.14092 

7.0961 

.99022 

.15  .14944 

.15114 

6.6166 

.98877 

.16  :. 15932 

.16138 

6.1966 

.98723 

.17  1.16918 

.17166 

5.8256 

.98558 

.18  .17903 

.18197 

5.4954 

.98384 

.19  .18886 

.19232 

5.1997 

.98200 

.20  .19867 

.20271 

4.9332 

.98007 

.21  .20846 

.21314 

4.6917 

.97803 

.22  J.21823 

.22362 

4.4719 

.97590 

.23  .22798 

.23414 

4.2709 

.97367 

.24  .23770 

.24472 

4.0864 

.97134 

.25  .24740 

.25534 

3.9163 

.96891 

.26  .-25708 

.26602 

3.7591 

.96639 

.27  .26673 

.27676 

3.6133 

.96377 

.28  .27636 

.28755 

3.4776 

.96106 

.29  .28595 

.29841 

3.3511 

.95824 

.30  .29552 

.30934 

3.2327 

.95534 

.31  .30506 

.32933 

3.1218 

.95233 

.32  '.31457 

.33139 

3.0176 

.94924 

.33  .32404 

.34252 

2.9195 

.94604 

.34  33349 

.35374 

2.8270 

.94275 

.35  .34290 

.36503 

2.7395 

.93937 

.36  ,.35227 

.37640 

2.6567 

.93590 

.37  ,.36162 

.38786 

2.5782 

.93233 

.38  .37092 

.39941 

2.5037 

.92860 

.39  .38019 

.41105 

2.4328 

.92491 

.40  .38942 

.42279 

2.3652 

.92106 

.41  .39861 

.43463 

2.3008 

.91712 

.42  .40776 

.44657 

2.2393 

.91309 

.43 

.41687 

.45862 

2.1804 

.90897 

.44 

.42594 

.47078 

2.1241 

.90475 

.45  .43497 

.48306 

2.0702 

.90045 

.46  .44395 

.49545 

2.0184 

.89605 

.47 

.45289 

.50797 

1.9686 

.89157 

.48 

.46178 

.52061 

1.9208 

.88699 

.49 

.47063 

.53339 

1.8748 

.88233 

.50 

.47943 

.54630 

1.8305 

.87758 

Rad.j  Sin 

Tan 

Cot 

Cos 

Rad.'  Sin 

Tan 

Cot 

Cos 

.50  .47943 

.54630 

1.8.305 

.87758 

.51  .48818 

.55936 

1.7878 

.87274 

.52  .49688 

.57256 

1.7465 

.86782 

.53  ;.50553 

.58592 

1.7067 

.86281 

.54  .51414 

.59943 

1.6683 

.85771 

.55  .52269 

.61311 

1.6310 

.85252 

.56 

.53119 

.62695 

1.5950 

.84726 

.57 

.53963 

.64097 

1.5601 

.84190 

.58 

.54802 

.65517 

1.5263 

.83646 

.59 

.55636 

.66956 

1.4935 

.83094 

.60 

.56464 

.68414 

1.4617 

.82534 

.61  [.57287 

.69892 

1.4308 

.81965 

.62  1.58104 

.71391 

1.4007 

.81388 

.63  .58914 

.72911 

1.3715 

.80803 

.64  .59720 

.74454 

1.3431 

.80210 

.65  .60519 

.76020 

1.3154 

.79608 

.66  1.61312 

.77610 

1.2885 

.78999 

.67  .62099 

.79225 

1.2622 

.78382 

.68  .62879 

.80866 

1.2366 

.77757 

.69  .63654 

.82534 

1.2116 

.77125 

.70  .64422 

.84229 

1.1872 

.76484 

.71  .65183 

.85953 

1.16.34 

.75836 

.72  .65938 

.87707 

1.1402 

.75181 

.73  :.66687 

.89492 

1.1174 

.74517 

.74  ,.67429 

.91309 

1.0952 

.73847 

.75  .68164 

.93160 

1.0734 

.73169 

.76  .68892 

.95045 

1.0521 

.72484 

.77  .69614 

.96967 

1.0313 

.71791 

.78  .70328 

.98926 

1.0109 

.71091 

.79  ,.71035 

1.0092 

.99084 

.70385 

.80  .71736 

1.0296 

.97121 

.69671 

.81  .72429 

1.0505 

.95197 

.68950 

.82  .73115 

1.0717 

.93309 

.68222 

.83  .73793 

1.0934 

.91455 

.67488 

.84  1.74464 

1.1156 

.89635 

.66746 

.85  .75128 

1.1383 

.87848 

.65998 

.86  .75784 

1.1616 

.86091 

.65244 

.87  1.76433 

1.1853 

.84365 

.64483 

.88  1.77074 

1.2097 

.82668 

.63715 

.89  .77707 

1.2346 

.80998 

.62941 

.90  .78333 

1.2602 

.79355 

.62161 

.91  .78950 

1.2864 

.77738 

.61375 

.92  .79560 

1.3133 

.76146 

.60582 

.93  .80162 

1.3409 

.74578 

.59783 

.94  .80756 

1.3692 

.73034 

.58979 

.95  .81342 

1.3984 

.71511 

.58168 

.96  .81919 

1.4284 

.70010 

.57352 

.97  .82489 

1.4592 

.68531 

.56530 

.98  .8.3050 

1.4910 

.67071 

.55702 

.99  j.83603 

1.5237 

.65631 

.54869 

1.00.84147 

1.5574 

.64209 

.54030 

Rad.  Sin 

Tan 

Cot 

Cos 
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FUNCTIONS  FOR  ANGLES  IN  RADIANS  (Continued) 


Rad 

.mn 

Tan 

Cot 

Cos 

1 

■ 

1.00  .8414?;  1.5574 

.64209 

.54030 

1.01  .84683,  1.5922 

.62806 

;  .53186 

1.02  I.S5211  1.6281 

.61420 

'   .52337 

1.03  '.85730  1.6652 

.60051 

.51482 

1.04 

.86240  1.7036 

.58699 

.50622 

1.05 

.86742  1.7433 

.57362 

.49757 

1.06 

.87236  1.7844 

.56040 

.48887 

1.07 

.87720  1.8270 

.54734 

!  .48012 

1.08 

.88196  1.8712 

.53441 

i  .47133 

1.09 

.88663  1.9171 

.52162 

.46249 

1.10 

.89121'  1.9648 

.50897 

:  .45360 

1.11  .89570  2.0143 

.49644 

.44466 

1.12  .90010  2.0660 

.48404 

.43568 

1.13  .90441  2  1198 

.47175 

.42666 

1.14  .90863,  2.1759 

.45959 

.41759 

1.15  .91276'  2.2345 

.44753 

.40849 

1.16  ;.91680  2.2958 

.43558 

.39934 

1.17  .92075  2.3600 

.42373 

.39015 

1.18  ,.92461  2.4273 

.41199 

.38092 

1.19 

.92837  2.4979 

.40034 

.37166 

l.?0 

.93204  2.5722 

.38878 

.36236 

1.21  .93562  2.6503 

.37731 

.35302 

1.22  .93910  2.7328 

.36593 

.34365 

1.23  .94249  2.8198 

.35463 

.33424 

1.24  .94578  2.9119 

.34341 

.32480 

1.25  .94898  3.0096 

.33227 

.31532 

1.26  .95209  3.1133 

.32121 

.30582 

1.27  1.95510  3.2236 

.31021 

.29628 

1.28  .95802  3.3413 

.29928 

.28672 

1.29 

.96084,  3.4672 

.28842 

.27712 

1.30  .96356  3.6021 

.27762 

.26750 

1.31  .96618  3.7471 

.26687 

.25785 

1.32  .96872  3.9033 

,25619 

.24818 

1.33  .97115  4.0723 

.24556 

.23848 

1.34  97348  4.2556 

.23498 

.22875 

1.35 '.97572  4.4552 

.22446 

.21901 

1.36  .97786  4.6734 

.21398 

.20924 

1.37  .97991  4.9131 

.20354 

.19945 

1.38  ,.98185  5.1774 

.19315 

.18964 

1.39  ..98370  5.4707 

.18279 

,17981 

1.40  '.98545  5.7979 

.17248 

.16997 

1.41  ,98710  6.1654 

.16220 

.16010 

1.42  .98865  6.5811 

.15195 

.15023 

1.43  .99010,  7.0555 

.14173 

.14033 

1.44  .99146|  7.6018 

.13155 

.13042 

1.45 

.992711  8.2381 

.12139 

.12050 

1.46  '.99387  8.9886 

.11125 

.11057 

1.47  :.99492  9.8874 

.10114 

.10063 

1.48 

.99588  10.983 

.09105 

.09067 

1.49 

.99674  12.350 

.08097 

.08071 

1.50.99749'  14.101 

.07091 

.07074 

Tan 

Cot 

Cos 

Rad.|  Sin 

Rad.  Sin    Tan 


1.50  .99749 

1.51  .99S15I 

1.52  .99871' 

1.53  99917, 

1.54  i.99953, 


1.55 
1.56 
1.57 
1.58 
1.59 

1.60 

1.61 
1.62 
1.63 
1.64 

1.65 
1.66 
1.67 
J  .68 
1.69 


.99978 
.99994 
1.0000, 
.99996 
.99982 

.99957 
.99923 
.99879 
.99825 
.99761j- 

.99687!  • 
.99602  ■ 
.99508  • 
.99404  ■ 
.99290  ■ 


Cot 


1.70 

1.71 
1.72 


99166 
99033 
98889 

1.73  .98735 

1.74  .98572, 


1.75 
1.76 
].77 
1.78 
1.79 

1.80 

1.81 

1.82 

83 

1.84 


.98399 
.98215 
.98022 
.97820 
.97607 

.97385 
.97153 
.96911] 
.96659 
.96398 


85  .96128' 

86  .95847- 

1.87  .95557 

1.88  .95258- 
89  .94949.- 


90 

1.91 

1.92 

1.93 

94 


.94630' 
.94302 
.93965 
.93618 
.93262 


95  L92896 

1.96  .925211 

1.97  .92137 

1.98  .91744; 
99  ,.91341 


14.101 
16.428 
19.670 
24.498 
32.461 

48-078 

92.621 

1255.8 

-108.65 

-52.0671 

-34.233' 
-25.495 
-20.307; 

-16.8711 

-14.427j 

-12.599 
-ll.lSlI 
-10.047 
-9.1208 
-8.3492, 

-7.6966 
-7.1373 
-6.6524 
-6.2281 
-5.8535, 

-5.5204 
-5.2221 
-4.9534: 
-4.7101, 

-4.4887- 

-4.2863'- 
-4.1005' 
-3.9294 
-3.7712  - 
-3.6245- 

-3.4881I- 
-3.3608- 
-3.2419- 
-3.1304  ■ 
-3.0257,- 

-2.927l'- 
-2.8341  - 
-2.7463  ■ 
-2.6632  - 
-2.5843  - 

■2.5095- 
-2.4383  - 
-2.3705I- 
■2.3058- 
•2.24411- 


Cos 


.07091 
.06087 
.05084 
.04082 
.03081 

.02080 
.01080 
.00080 

-  .00920 
-.01921 

-.02921 
-.03922 

-  .04924 
-.05927 
-.06931 

-  .07937 

-  .08944 
-.09953 
-.10964 
-.11977, 

-.12993 
-.14011 
-.15032 
-.16056 
-.17084. 

-.18115! 
-.19149 

-.20188 
-.21231' 
-.22278 

-.23330! 
-.24387 
-.25449 
-.26517 
-.27590 

-  .28669' 
-.29755 
-.30846 
-.3194.5| 
-.33051 

-.34164  - 
-.35284 - 
-.36413  - 
-.37549  - 
-.38695- 

-.39849- 
-.41012  ■ 

•.421851- 
•.43368- 
-.44562  - 


.07074 
.06076 
.05077 
.04079 
.03079 

.02079 
.01080 
.00080 

-  .00920 
-.01920 

-.02920 
-.03919 
-.04918 
-.05917 
-.0€915 

-.07912 
-.08909 

-  .09904 
-.10899 
-.11892 

-.12884 
-.13875 
-.14865 
-.15853 
-.16840 

-.17825 
-.18808 
-.19789 
-.20768 
-.21745 

-.22720 
-.23693 
-.24663 
-.25631 
-.26596 

-  .27559 
-.28519 
-.29476 
-.30430 
-.31381 

-.32329 
-.33274 
-.34215 
-.35153 
-.36087 

-.37018 
-.37945 

-.38868 
-.39788 

-  .40703 


2.00  .90930-2.1850  - .45766' - .41615 


Rad.  Sin 


Tan 


Cot 


Cos 
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LOGARITHMS  OF  THE  FUNCTIONS  FOR  ANGLES  IN 

RADIANS 


Rad. 

L.  Sin 

L.  Tan  '  L.  Cot 

L.  Cos 

.00 

00 

00 

00 

0.00000 

.01 

7.99999!8.00001 

1.99999 

9.99998 

.02 

8.30100  8.30109 

1.69891 

;9.99991 

.03 

8.47706  8.47725 

1.52275 

9.99980 

.04 

8.60194  8.60229 

1.39771 

|9.99965 

.05 

8.6987918.69933 

1.30067 

S9.99946 

.06 

8.77789  8.77867 

1.22133 

9.99922 

.07 

8.84474  8.84581 

1.15419 

9.99894 

.08 

8.90263  8.90402 

1.09598 

9.99861 

.09 

8.953668.95542 

1.04458 

|9.99824 

.10 

8.99928  9.00145 

0.99855 

9.99782 

.11 

9.04052  9.04315  10.95685 

9.99737 

.12 

9.07814  9.08127  '0.91873 

9.99687 

.13 

9.11272  9.11640  ;0.SS360 

9.99632 

.14 

9.144719.14898  ,0.85102 

9.99573 

.15 

9.174469.17937  'o.82063 

9.99510 

.16 

9.202279.20785   0.79215 

9.99442 

.179.228369.23466   0.76534 

9.99369 

.189.25292  9.26000   0.74000 

9.99293 

.19  9.276149.28402    0.71598 

9.99211 

•Wg. 29813  9.30688   0.69312 

9.99126 

.219.31902  9.32867   0.67133 

9.99035 

.22  9.338919.34951 

0.65049 

9.98940 

.23  9.357899.36948 

0.63052 

9.98841 

.24  9.37603  9.38866 

0.61134 

9.98737 

.259.393419.40712 

0.59288 

9.98628 

.269.410079.42492  ;0.57508 

9.98515 

.279.426079.44210  ,0.55790 

9.98397 

.289.441479.45872  10.54128 

9.98275 

.29  9.45629  9.47482  :0.52518 

1                              I 

9.98148 

.309.470599.49043  'o.50957 

9.98016 

.319.484389.50559    0.49441 

9.97879 

.32  9.497719.52034   0.47966 

9.97737 

.33  9.510609.53469  10.46531 

9.97591 

.34  9.523089.54868 

1 

0.45132 

9.97440 

.359.535169.56233 

0.43767 

9.97284 

.36  9.546889.57565 

0.42435 

9.97123 

.379.55825  9.58868 

0.41132 

9.96957 

.389.569289.60142 

0.39858 

9.96786 

.39  9.580009.61390 

0.38610 

9.96610 

.409.59042  9.62613 

0.37387 

9.96429 

.419.600559.63812 

0.36188 

9.96243 

.42i9.61041 9.64989 

0.35011 

9.96051 

.43  9.620009.66145 

0.33855 

9.95855 

.449.629359.67282 

0.32718 

9.95653 

.45  9.638459.68400 

0.31600 

9.95446 

.469.64733  9.69500 

0.30500 

9.95233 

.47|9.65599  9.70583 

0.29417 

9.95015 

.489.664439.71651 

0.28349 

9.94792 

.499.672689.72704 

0.27296 

9.94563 

.509.68072  9.73743 

0.26257 

9.94329 

Rad.   L.  Sin 

L.  Tan 

L.  Cot 

L.  Cos 

Rad. 


L.  Sin    L.  Tan 


L.  Cot 


.509.68072  9.73743 
.519.688589.74769 
.52  9.696259.75782 
.53  9.703759.76784 
.54  9.711089.77774 

.559.718249.78754 
.569.725259.79723 
.579.732109.80684 
,589.738809.81635 
.599.745369.82579 

.609.751779.83514 
.619.758059.84443 
.62  9.764209.85364 
.63  9.77022  9.86280 
.649.77612  9.87189 

I  I 

.659.78189  9.88093 
.669.78754  9.88992 
.679.793089.89886 
.689.798519.90777 
.69  9.803829.91663 

I 
.709.80903  9.92546 
.719.81414  9.93426 
.72  9.819149.94303 
.73  9.824049.95178 
.74  9.828859.96051 

.759.833559.96923 
.769.838179.97793 
.779.84269  9.98662 
.789.84713  9.99531 
.799.851470.00400 


L.  Cos 


^0.26257 
'0.25231 
"0.24218 
10.23216 
10.22226 

10.21246 
0.20277 
0.19316 
0.18365 
0.17421 

0.16486 
0.15557 
0.14636 
0.13720 
10.12811 

!o.  11907 
10.11008 
10.10114 
0.09223 
,0.08337 

0.07454  '9.88357 

0.06574  i9.87988 

0.05697  9.87611 

10.04822  9.87226 

10.03949  9.86833 


9.94329 
9.94089 
9.93,843 
9.93591 
9.93334 

9.93071 
9.92801 
9.92526 
;9.92245 
:9.91957 

j9.91663 
19.91363 
;9.91056 
,9.90743 
■9.90423 

9.90096 
9.89762 
9.89422 
9.89074 
9.88719 


0.03077 
0.02207 
:0.01338 
iO.00469 


9.S6433 
9.86024 
9.85607 
9.85182 


,9.99600  9.84748 


.809.85573  0. 
.819.859910. 
.82  9.86400  0. 
.83  9.868020. 
.84  9.87195  0. 

I  I 
.859.875800. 
.869.879580. 
.879.883280. 
.889.886910. 
.899.890460. 


01268 
02138 
03008 
03879 
04752 

05627 
06504 
07384 
08266 
09153 


.909.89394  0.10043 
.919.89735  0.10937 
.92  9.900700.11835 
.93  9.903970.12739 
.949.90717  0.13648 

I  I 

.959.910310.14563 
.969.91339  0.15484 
.979.91639  0.16412 
.989.91934  0.17347 
.99^9.92222  0.18289 

1.00  9.92504  0.19240 


19.98732 
9.97862 
9.96992 
19.96121 
,9.95248 

!9.94373 
9.93496 
;9.92616 
19.91734 
J9.90847 

19.89957 
9.89063 
9.88165 
9.87261 
9.86352 


9.84305 
9.83853 
9.83393 
9.82922 
9.82443 

9.81953 
9.81454 
9.80944 
9.80424 
9.79894 

9.79352 
9.78799 
9.78234 
9.77658 
9  77070 


9.85437  9.76469 
9.84516  9.75855 
9.83588  j9. 75228 
9.82653  19.74587 
9.81711  19.73933 

9.80760   9.73264 


Rad.  L.  Sin 


L.  Tan     L.  Cot      L.  Cos 
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LOGARITHMS  OF  FUNCTIONS  FOR  ANGLES 
IN  RADIANS  (Continued) 


Rad.   L.  Sinl   L.  Tan  i  L.  Cot  |  L.  C 


1.00 

1.01 
1.02 
1.03 


OS 


9.9250410.19240  9.80760 
9.92780  0.20200  |9. 79800 
9.93049  0.21 169  ;9.78831 
9.93313  0.22148  ;9.77852 


1.049.935710.23137  |9.76863 


1.059.93823  0.24138  '9.75862 
1.06  9.94069  0.25150  !9.74850 
1.079.94310  0.26175  9.73825 
1.089.94545  0.27212  9.72788 
1.09:9.94774  0.28264   9.71736 


1.109.949980.29331 
1.119.952160.30413 
1.12'9.95429|0.31512 
1.13  9.956.37,0.32628 
1.149.95839:0.33763 


9.70669 
9.69587 
9.6.8488 
9.67372 
9.66237 


9.73264 
9.72580 
9.71881 
9.71165 
9.70434 

9.69686 
9.68920 
9.68135 
9.67332 
J9.66510 

9.65667 
19.64803 
'9.63917 
9.63008 
'9.62075 


1.15'9.96036:0.34918  |9. 65082  19.61118 

1.169.96228  0.36093  9.63907  '9.60134 

1.179.96414  0.37291  9.62709   9.59123 

1.189.965960.38512  9.61488  j9.58084 

1.19  9.96772,0.39757  9.60243  ,9.57015 

1.209.96943  0.41030  9.58970   9.55914 

1.219.971100.42330  9.57670  !9.547S0 

1.22  9.972710.43660  9.56340   9.53611 

1.23  9.974280.45022  9.54978   9.52406 
1.249.97579  0.46418  ,9.53582    9.51161 

1.259.977260.47850  9.52150   9.49875 

1.269.97868  0.49322  9.50678   9.48546 

1.279.98005  0.50835  9.49165   9.47170 

1.289.981370.52392  9.47608   9.45745 

1.299.982650.53998  9.46002  ,9.44267 


1.309.983880.55656 
1.319.985060.57369 

1.32  9.986200.59144 

1.33  9.98729  0.60984 
1.349.98833  0.62896 

I 
1.359.98933  0.64887 
1.369.990280.66964 
1.379.99119  0.69135 
1.389.992050.71411 
1.399.992860.73804 

I 
1.409.99363  0.76327 
1.419.994360.78996 
1.429.995040.81830 
1.43  9.995680.84853 
1.449.996270.88092 

1.45  9.996820.91583 
1.469.99733  0.95369 
1.479.99779  0.99508 
1.489.998211.04074 
1.499.998581.09166 

I      I 
1.50,9.998911.14926 


9.44344 
9.42631 
9.40856 
9.39016 
9.37104 

9.35113 
9.33036 
9.30865 
9.28589 
19.26196 


9.42732 
9.41137 
9.39476 
9.37744 
9.35937 

9.34046 
9.32064 
9.29983 
9.27793 
i9.25482 


9.23673  '9.23036 
19.21004  9.20440 
9.18170  9.17674 
9.15147  9.14716 
9.11908  9.11536 


9.08417 
9.04631 
9.00492 
8.95926 
8.90834 

8.85074 


9.08100 
9.04364 
9.00271 
8.95747 
8.90692 

8.84965 


Rad.,  L.  Sin  I  L.  Tan  i  L.  Cot 


Cos  I 


Rad.  I  L.  Sin  I  L.  Tan    L.  Cot  |  L.  Cos 


1.509.998911.14926 
1.51|9.99920 1.21559 
1.52j9.99944:i.29379 

1.53  9.999641.38914 

1.54  9.999791.51136 


1.55  9.999911.68195    8.31805 
1.569.999971.96671    8.03329 
1.570.00000  3.09891    6.90109 
1.58  9.99998  2.03603*  7.96397* 
1.599.999921.71656    8.28344 


8.85074  8.84965 
8.78441  i8.78361 
8.70621  ,8.70565 
8.61086  8.61050 
8.48864    8.48843 


1.609.999811.53444 
1.619.999671.40645 

1.62  9.999471.30765 

1.63  9.999241.22714 

1.64  9.99896|l. 15918 

1.659.998641.10035 
1.669.998271.04847 
1.679.997861.00204 
1.689.997410.96003 
1.69  9.996910.92165 


8.46556 
8.59355 
8.69235 
8.77286 
8.84082 

8.89965 
8.95154 
8.99796 
9.03997 
9.07835 


8.31796 

8.03327 

6.90109 

7.96396=i 

8.28336 

8.46538 
8.59323 
8.69182 
8.77209 
8.83978 

8.89829 
8.94981 
8.99582 
9.03737 
9.07526 


1.709 

1.719. 

1.72  9. 

1.73  9, 
1.749. 

I 
1.759. 
1.769 
1.779 
1.789 
1.799 


996360. 
995780. 
995150. 
994470. 
993750. 

I 
992990. 
,99218  0. 
,99133  0. 
99043  0. 
.989480, 


88630 
85353 

82298 
79436 
76742 

74197 
71784 
69490 
67303 
65212 


9.11370  9.11007 
9.14647  9.14225 
9.17702  9.17217 
9.20564  '9.20012 
9.23258  ,9.22634 


'9.25803 
9.28216 
9.30510 
9.32697 
,9.34788 


9.25102 
9.27434 
9.29642 
'9.31740 
(9.33736 


1.809.98849  0.63208   9.36792  ;9.3S641 
1.819.987450.61284   9.38716   9.37462 

1.82  9.98637  0.59432   9.40568   9.39205 

1.83  9.98524  0.57648   9.42352    9.40877 

1.84  9.98407,0.55925  ,9.44075  .9.42482 


1.859.982850.54258 
1.869.981580.52645 
1.879.980260.51080 
1.889.978900.49560 
1.89:9.97749.0.48082 


I9.45742  9.44026 
9.47355  9.45513 
9.48920  9.46947 
9.50440  9.48330 
,9.51918  '9.49667 


1.909.97603  0.46644  9.53356   9.50959 

1.919.97452  0.45242  9.54758   9.52210 

1.929.97296  0.43875  9.56125   9.53422 

1.93  9.971360.42540  9.57460   9.54597 

1.949.969700.41235  9.58765   9.55735 


1.959.968000.39958 
1.969.96624  0.38708 
1.979.96443  0.37484 
1.989.962580.36283 
1.99  9.96067,0.35104 


9.60042  '9.56841 
9.61292  9.57916 
9.62516  9.58960 
9.63717  9.59975 
9.64896  '9.60963 


2.00,9.95871:0.33946   9.66054  19.61925 


Rad.  I  L.  Sin  i  L.  Tan     L.  Cot     L.  Cos 


*  Values    of    the    cosine,    tangent   and    cotangent    for    angles    in   the  table,   1.58 
radians  and  above,  are  negative. 
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HAVERSINES 

The  following  table  gives  the  values  of  the  haverelnes  and  their  logarithms  for  angles  from 
0  to  180°  at  10  minute  intervals.     Characteristics  of  the  logarithms  are  omitted. 


o 

0' 

IC 

' 

20 

' 

30 

' 

40 

50 

/ 

Value 

Log 

Value 

Log 

Value 

Log 

Value 

Log 

Value 

Log 

Value 

Log 

0 

.0000 

— 

.0000  6.3254 

.0000  6.9275 

.0000! 

'.2796 

.0000  5 

.5295 

.0001  5 

.7233 

1 

.0001  5.8817 

.0001 

.0156 

.0001 

.1316 

.0002 

.2339 

.0002 

.3254 

.0003 

.4081 

2 

.0003 

.4837 

.0004 

.5532 

.0004 

.6176 

.0005 

.6775 

.0005 

.7336 

.0006 

.7862 

3 

.0007 

.8358 

.0008 

.8828 

.0008 

.9273 

.0009 

.9697 

.0010 

.0101 

.0011 

.0487 

4 

.0012 

.0856 

.0013 

.1211 

.0014 

.1551 

.0015 

.1879 

.0017 

.2195 

.0018 

.2499 

5 

.0019 

.2794 

.0020 

.3078 

.0022 

.3354 

.0023 

.3621 

.0024 

.3880 

.0026 

.4132 

6 

.0027 

.4376 

.0029 

.4614 

.0031 

.4845 

.0032 

.5071 

.0034 

.5290 

.0036 

.5504 

7 

.0037 

.5714 

.0039 

.5918 

.0041 

.6117 

.0043 

.6312 

.0045 

.6503 

.0047 

.6689 

8 

.0049 

.6872 

.0051 

.7051 

.0053 

.7226 

.0055 

.7397 

.0057 

.7566 

.0059 

.7731 

9 

.0062 

.7893 

.0064 

.8052 

.0066 

.8208 

.0069 

.8361 

.0071 

.8512 

.0073 

.8660 

10 

.0076 

.8806 

.0079 

.8949 

.0081 

.9090 

.0084 

.9229 

.0086 

.9365 

.0089 

.9499 

11 

.0092 

.9631 

.0095 

.9762 

.0097 

.9890 

.0100 

.0016 

.0103 

.0141 

.0106 

.0264 

12 

.0109 

.0385 

.0112 

.0504 

.0115 

.0622 

.0119 

.0738 

.0122 

.0852 

.0125 

.0966 

13 

.0128 

.1077 

.0131 

.1187 

.0135 

.1296 

.0138 

.1404 

.0142 

.1510 

.0145 

.1614 

14 

.0149 

.1718 

.0152 

.1820 

.0156 

.1921 

.0159 

.2021 

.0163 

.2120 

.0167 

.2217 

15 

.0170 

.2314 

.0174 

.2409 

.0178 

.2504 

.0182 

.2597 

.0186 

.2689 

.0190 

.2781 

16 

.0194 

.2871 

.0198 

.2961 

.0202 

.3049 

.0206 

.3137 

.0210 

.3223 

.0214 

.3309 

17 

.0218 

.3394 

.0223 

.3478 

.0227 

.3561 

.0231 

.3644 

.0236 

.3726 

.0240 

.3807 

18 

.0245 

.3887 

.0249 

.3966 

.0254 

.4045 

.0258 

.4123 

.0263 

.4200 

.0268 

.4276 

19 

.0272 

.4352 

.0277 

.4427 

.0282 

.4502 

.0287 

.4576 

.0292 

.4649 

.0297 

.4721 

20 

.0302 

.4793 

.0307 

.4865 

.0312 

.4935 

.0317 

.5006 

.0322 

.5075 

.0327 

.5144 

21 

.0332 

.5213 

.0337 

.5281 

.0343 

.5348 

.0348 

.5415 

.0353 

.5481 

.0359 

.5547 

22 

.0364 

.5612 

.0370 

.5677 

.0375 

.5741 

.0381 

.5805 

.0386 

.5868 

.0392 

.5931 

23 

.0397 

.5993 

.0403 

.6055 

.0409 

.6116 

.0415 

.6177 

.0421 

.6238 

.0426 

.6298 

24 

.0432 

.6358 

.0438 

.6417 

.0444 

.6476 

.0450 

.6534 

.0456 

.6592 

.0462 

.6650 

25 

.0468 

.6707 

.0475 

.6764 

.0481 

.6820 

.0487 

.6876 

.0493 

.6932 

.0500 

.6987 

26 

.0506 

.7042 

.0512 

.7096 

.0519 

.7150 

.0525 

.7204 

.0532 

.7258 

.0538 

.7311 

27 

.0545 

.7364 

.0552 

.7416 

.0558 

.7468 

.0565 

.7520 

.0572 

.7572 

.0578 

.7623 

28 

.0585 

.7674 

.0592 

.7724 

.0599 

.7774 

.0606 

.7824 

.0613 

.7874 

.0620 

.7923 

29 

.0627 

.7972 

.0634 

.8021 

.0641 

.8069 

.0648 

.8117 

.0655 

.8165 

.0663 

.8213 

30 

.0670 

.8260 

.0677 

.8307 

.0684 

.8354 

.0692 

.8400 

.0699 

.8446 

.0707 

.8492 

31 

.0714 

.8538 

.0722 

.8583 

.0729 

.8629 

.0737 

.8673 

.0744 

.8718 

.0752 

.8763 

32 

.0760 

.8807  .0767 

.8851 

.0775 

.8894 

.0783 

.8938 

.0791 

.8981 

.0799 

.9024 

33 

.0807 

.9067 

.0815 

.9109 

.0823 

.9152 

.0831 

.9194 

.0839 

.9236 

.0847 

.9277 

34 

.0855 

.9319 

.0863 

.9360 

.0871 

.9401 

.0879 

.9442 

.0888 

.9482 

.089<5 

.9523 

35 

.0904 

.9563 

.09J3 

.9603 

.0921 

.9643 

.0929 

.9682 

.0938 

.9721 

.0946 

.9761 

36 

.0955 

.9800 

.0963 

.9838 

.0972 

.9877 

.0981 

.9915 

.0989 

.9954 

.0998 

.9992 

37 

.1007 

.0030 

.1016 

.0067 

.1024 

.0105 

.1033 

.0142 

.1042 

.0179 

.1051 

.0216 

38 

.1060 

.0253 

.1069 

.0289 

.1078 

.0326 

.1087 

.0362 

.1096 

.0398 

.1105 

.0434 

39 

.1114 

.0470 

.1123 

.0505 

.1133 

.0541 

.1142 

.0576 

.1151 

.0611 

.1160 

.0646 

40 

.1170 

.0681 

.1179 

.0716 

.1189 

.0750 

.1198 

.0784 

.1207 

.0819 

.1217 

.0853 

41 

.1226 

.0887 

.1236 

.0920 

.1246 

.0954 

.1255 

.0987 

.1265 

.1020 

.1275 

.1054 

42 

.1284 

.1087 

.1294 

.1119 

.1304 

.1152 

.1314 

.1185 

.1323 

.1217 

.1333 

.1249 

43 

.1343 

.1282 

.1353 

.1314 

.1363 

.1345 

.1373 

.1377 

.1383 

.1409 

.1393 

.1440 

44 

.1403 

.1472 

.1413 

.1503 

.1424 

.1534 

.1434 

.1565 

.1444 

.1596 

.1454 

.1626 

45 

.1464 

.1657 

.1475 

.1687 

.1485 

.1718 

.1495 

.1748 

.1506 

.1778 

.1516 

.1808 

46 

.1527 

.1838 

.1537 

.1867 

.1548 

.1897 

.1558 

.1926 

.1569 

.1956 

.1579 

.1985 

47 

.1590 

.2014 

.1601 

.2043 

.1611 

.2072 

.1622 

.2101 

.1633 

.2129 

.1644 

.2158 

48 

.1654 

.2186 

.1665 

.2215 

.1676 

.2243 

.1687 

.2271 

.1698 

.2299 

.1709 

.2327 

49 

.1720 

.2355 

.1731 

.2382 

.1742 

.2410 

.1753 

.2437 

.1764 

.2465 

.1775 

.2492 

50 

.1786 

.2519 

.1797 

.2546 

.1808 

.2573 

.1820 

.2600 

.1831 

.2627 

.1842 

.2653 

51 

.1853 

.2680 

.1865 

.2706 

.1876 

.2732 

.1887 

.2759 

.1899 

.2785 

.1910 

.2811 

52 

.1922 

.2837 

.1933 

.2863 

.1945 

.2888 

.1956 

.2914 

.1968 

.2940 

.1979 

.2965 

53 

.1991 

.2991 

.2003 

.3016 

.2014 

.3041 

.2026 

.3066 

.2038 

.3091 

.2049 

.3116 

54 

.2061 

.3141 

.2073 

.3166 

.2085 

.3190 

.2096 

.3215 

.2108 

.3239 

.2120 

.3264 

55 

.2132 

.3288 

.2144 

.3312 

.2156 

.3336 

.2168 

.3361 

.2180 

.3384 

.2192 

.3408 

56 

.2204 

.3432 

.2216 

.3456 

.2228 

.3480 

.2240 

.3503 

.2252 

.3527 

.2265 

.3550 

57 

.2277 

.3573 

.2289 

.3596 

.2301 

.3620 

.2314 

.3643 

.2326 

.3666 

.2338 

.3689 

58 

.2350 

.3711 

.2363 

.3734 

.2375 

.3757 

.2388 

.3779 

.2400 

3802 

.2412 

.3824 

59 

.2425 

.3847 

.2437 

.3869  .2450 

.3891 

.2462 

.3913 

.2475 

3935 

.2487 

.3957 
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HAVERSINES  (Continued) 

Characteristics  of  the  logarithms  are  omitted. 


o 

0' 

10 

20 

30 

40 

50 

Value 

Log 

Value 

Log 

Value 

Log 

Value 

Log 

Value 

Log 

Value 

Log 

"go" 

.2500 

.3979 

.2513 

.4001 

.2525 

.4023 

.2538 

.4045 

.2551 

.4066 

.2563 

.4088 

61 

.2576 

.4109 

.2589 

.4131 

.2601 

.4152 

.2614 

.4173 

.2627 

.4195 

.2649 

.4216 

62 

.2653 

.4237 

.2665 

.4258 

.2678 

.4279 

.2691 

.4300 

.2704 

.4320 

2717 

.4341 

63 

.2730 

.4362 

.2743 

.4382 

.2756 

.4403 

.2769 

.4423 

.2782 

.4444 

.2795 

.4464 

64 

.2808 

.4484 

.2821 

.4504 

.2834 

.4524 

.2847 

.4545 

.2861 

.4565 

.2874 

.4584 

65 

.2887 

.4604 

.2900 

.4624 

.2913 

.4644 

.2927 

.4664 

.2940 

.4683 

.2953 

.4703 

66 

.2966 

.4722 

.2980 

.4742 

.2993 

.4761 

.3006 

.4780 

.3020 

.4799 

.3033 

.4819 

67 

.3046 

.4838 

.3060 

.4857 

.3073 

.4876 

.3087 

.4895 

.3100 

.4914 

.3113 

.4932 

68 

.3127 

.4951 

.3140 

.4970 

.3154 

.4989  .3167 

.5007 

.3181 

.5026 

.3195 

.5044 

69 

.3208 

.5063 

.3222 

.5081 

.3235 

.5099 

.3249 

.5117 

.3263 

.5136 

.3276 

.5154 

70 

.3290 

.5172 

.3304 

.5190 

.3317 

.5208 

.3331 

.5226 

.3315 

.5244 

.3358 

.5261 

71 

.3372 

.5279 

.3386 

.5297 

.3400 

.5314 

.3413 

.5332 

.3427 

.5349 

.3441 

.5367 

72 

.3455 

.5384 

.3469 

.5402 

.3483 

.5419 

.3496 

.5436 

.3510 

.5454 

.3524 

.5471 

73 

.3538 

.5488 

.3552 

.5505 

.3566 

.5522 

.3580 

.5539 

.3504 

.5556 

.3608 

.5572 

74 

.3622 

.5589 

.3636 

.5606 

.3650 

.5623 

.3664 

.5639 

.3678 

.5656 

.3692 

.5672 

75 

.3706 

.5689 

.3720 

.5705 

.3734 

.5722 

.3748 

.5738 

.3762 

.5754 

.3776 

.5771 

76 

.3790 

.5787 

.3805 

.5803 

.3819 

.5819 

.3833 

.5835 

.3847 

.5851 

.3861 

.5867 

77 

.3875 

.5883 

.3889 

.5899 

.3904 

.5915 

.3918 

.5930 

.3932 

.5946 

.3946 

.5962 

78 

.3960 

.5977 

.3975 

.5993 

.3989 

.6009 

.4003 

.6024 

.4017 

.6039 

.4032 

.6055 

79 

.4046 

.6070 

.4060 

.6086 

.4075 

.6101 

.4089 

.6116 

.4103 

.6131 

.4117 

.6146 

80 

.4132 

.6161 

.4146 

.6176 

.4160 

.6191 

.4175 

.6206 

.4189 

.6221 

.4203 

.6236 

81 

.4218 

.6251 

.42.32 

.6266 

.4247 

.6280 

.4261 

.6295 

.4275 

.6310 

.4290 

.6324 

82 

.4304 

.6.339 

.4319 

.6.353 

.4333 

.6368 

.4347 

.6382 

.4362 

.6397 

.4376 

.6411 

83 

.4391 

.6425 

.4405 

.6440 

.4420 

.6454 

.4434 

.6468 

.4448 

.6482 

.4463 

.6496 

84 

.4477 

.6510 

.4492 

.6524 

.4506 

.6538 

.4521 

.6552 

.4535 

.6566 

.4550 

.6580 

85 

.4564 

.6594 

.4579 

.6607 

.4593 

.6621 

.4608 

.6635 

.4622 

.6648 

.4637 

.6662 

86 

.4651 

.6676 

.4666 

.6689 

.4680 

.6703 

.4695 

.6716 

.4709 

.6730 

.4724 

.6743 

87 

.4738 

.6756 

.4753 

.6770 

.4767 

.6783 

.4782 

.6796 

.4796 

.6809 

.4811 

.6822 

88 

.4826 

.6835 

.4840 

.6848 

.4855 

.6862 

.4869 

.6875 

.4884 

.6887 

.4898 

.6900 

89 

.4913 

.6913 

.4927 

.6926 

.4942 

.69.39 

.4956 

.69.52 

.4971 

.6964 

.4985 

.6977 

90 

.5000 

.6990 

.5015 

.7002 

.5029 

.7015 

.5044 

.7027 

.5058 

.7040 

.5073 

.7052 

91 

.5087 

.7065 

.5102 

.7077 

.5116 

.7090 

.5131 

.7102 

.5145 

.7114 

.5160 

.7126 

92 

.5174 

.7139 

.5189 

.7151 

.5204 

.7163 

.5218 

.7175 

.5233 

.7187 

.5247 

.7199 

93 

.5232 

.7211 

.5276 

.7223 

.5291 

.7235 

.5305 

.7247 

.5320 

.72.59 

.5334 

.7271 

94 

.5349 

.7283 

.5363 

.7294 

.5378 

.7306 

.5392 

.7318 

.5407 

.7329 

.5421 

.7341 

95 

.5436 

.7353 

.5450 

.7364 

.5465 

.7376 

.5479 

.7387 

.5494 

.7399 

.5508 

.7410 

96 

.5523 

.7421 

.5537 

.7433 

.5552 

.7444 

.5566 

.7455 

.5580 

.7467 

.5595 

.7478 

97 

.5609 

.7489 

.5624 

.7500 

.5638 

.7511 

.5653 

.7523 

.5667 

.75.34 

.5681 

.7545 

98 

.5696 

.7556 

.5710 

.7567 

.5725 

.7577 

.5739 

.7588 

.5753 

.7599 

.5768 

.7610 

99 

.5782 

.7621 

.5797 

.7632 

.5811 

.7642 

.5825 

.7653 

.5840 

.7664 

.5854 

.7674 

100 

.5868 

.7685 

.5883 

.7696 

.5897 

.7706 

.5911 

.7717 

.5925 

.7727 

.5940 

.7738 

101 

.5954 

.7748 

.5968 

.7759 

.5983 

.7769 

.5997 

.7779 

.6011 

.7790 

.6025 

.7800 

102 

.60*0 

.7810 

.6054 

.7820 

.6068 

.7830 

.6082 

.7841 

.6096 

.7851 

.6111 

.7861 

103 

.6125 

.7871 

.6139 

.7881 

.6153 

.7891 

.6167 

.7901 

.6181 

.7911 

.6195 

.7921 

104 

.6210 

.7931 

.6224 

.7940 

.6238 

.7950 

.6252 

.7960 

.6266 

.7970 

.6280 

.7980 

105 

.6294 

.7989 

.6308 

.7999 

.6322 

.8009 

.6336 

.8018 

.6350 

.8028 

.6364 

.8037 

106 

.6378 

.8047 

.6392 

.8056 

.6406 

.8066 

.6420 

.8075 

.6434 

.8085 

.6448 

.8094 

107 

.6462 

.8104 

.6476 

.8113 

.6490 

.8122 

.6504 

.8131 

.6517 

.8141 

.6531 

.8150 

108 

.6545 

.8159 

.6559 

.8168 

.6573 

.8177 

.6587 

.8187 

.6600 

.8196 

.6614 

.8205 

109 

.6628 

.8214 

.66-12 

.8223 

.6655 

.82.32 

.6669 

.8241 

.6683 

.8250 

.6696 

.8258 

110 

.6710 

.8267 

.6724 

.8276 

.6737 

.8285 

.6751 

.8294 

.6765 

.8302 

.6778 

.8311 

111 

.6792 

.8.320 

.6805 

.8329 

.6819 

.8337 

.6833 

.8346 

.6846 

.8.354 

.6860 

.8363 

112 

.6873 

.8371 

.6887 

.8380 

.6900 

.8388 

.6913 

.8397 

.6927 

.8405 

.6940 

.8414 

113 

.6954 

.8422 

.6967 

.8430 

.6980 

.8439 

.6994 

.8447 

.7007 

.8455 

.7020 

.8464 

114 

.7034 

.8472 

.7047 

.8480 

.7060 

.8488 

.7073 

.8496 

.7087 

.8504 

.7100 

.8513 

115 

.7113 

.8521 

.7126 

.8529 

.7139 

.8537 

.7153 

.8545 

.7166 

.8553 

.7179 

.8561 

116 

.7192 

.8568 

.7205 

.8576 

.7218 

.8584 

.7231 

.8592 

.7244 

.8600 

.7257 

.860S 

117 

.7270 

.8615 

.7283 

.8623 

.7296 

.8631 

.7309 

.8638 

.7322 

.8646 

.73.35 

.8654 

118 

.7347 

.8661 

.7360 

.8669 

.7373 

.8676 

.7386 

.8684 

.7399 

.8691 

.7411 

.8699 

119 

.7424 

.8706 

.7437 

.87141.7449 

.8721  .7462 

.8929 

.7475 

.8736 

.7487 

.8743 

122 


HAVERSINES  (Continued) 

Characteristics  of  the  logarithms  are  omitted. 


o 

(y 

IC 

)' 

2( 

)' 

3C 

)' 

40' 

50^ 

Value 

Log 

Value 

Log 

Value 

Log 

Value 

Log 

Value 

Log 

Value 

Log 

120 

.7500 

.8751 

.7513 

.875^ 

.7525 

.876c 

.7538 

.8772 

.7550 

.878C 

.7563 

.8787 

121 

.7575 

.8794 

.7588 

.8801 

.7600 

.880S 

.7612 

.8815 

.7625 

.8822 

.7637 

.8829 

122 

.7650 

.8836 

.7662 

.8843 

.7674 

.885C 

.7686 

.8857 

.7699 

.8864 

.7711 

.8871 

123 

.7723 

.8878 

.7735 

.8885 

.7748 

.8892 

.7760 

.8898 

.7772 

.8905 

.7784 

.8912 

124 

.7796 

.8919 

.7808 

.8925 

.7820 

.8932 

.7832 

.8939 

.7844 

.8945 

.7856 

.8952 

125 

.7868 

.8959 

.7880 

.8965 

.7892 

.8972 

.7904 

.8978 

.7915 

.8985 

.7927 

.8991 

126 

.7939 

.8998 

.7951 

.9004 

.7962 

.9010 

.7974 

.9017 

.7986 

.9023 

.7997 

.9030 

127 

.8009 

.9036 

.8021 

.9042 

.8032 

.9048 

.8044 

.  9055 

.8055 

.9061 

.8067 

.9067 

128 

.8078 

.9073 

.8090 

.9079 

.8101 

.9085 

.8113 

.9092 

.8124 

.9098 

.8135 

.9104 

129 

.8147 

.9110 

.8158 

.9116 

.8169 

.9122 

.8180 

.9128 

.8192 

.9134 

.8203 

.9140 

130 

.8214 

.9146 

.8225 

.9151 

.8236 

.9157 

.8247 

.9163 

.8258 

.9169 

.8269 

.9175 

131 

.8280 

.9180 

.8291 

.9186 

.8302 

.9192 

.8313 

.9198 

.8.324 

.9203 

.8335 

.9209 

132 

.8346 

.9215 

.8356 

.9220 

.8367 

.9226 

.8378 

.9231 

.8389 

.9237 

.8399 

.9242 

133 

.8410 

.9248 

.8421 

.9253 

.M31 

.9259 

.8442 

.9264 

.84.52 

.9270 

.8463 

.9275 

134 

.8473 

.9281 

.8484 

.9286 

.8494 

.9291 

.8505 

.9297 

.8515 

.9.302 

.8525 

.9307 

135 

.8536 

.9312 

.8546 

.9318 

.8556 

.9323 

.8566 

.9328 

.8576 

.9333 

.8587 

.9338 

136 

.8597 

.9343 

.8607 

.9348 

.8617 

.9353 

.8627 

.9359 

.8637 

.9364 

.8647 

.9369 

137 

.8657 

.9374 

.8667 

.9379 

.8677 

.9383 

.8686 

.9388 

.8696 

.9.393 

.8706 

.9398 

138 

.8716 

.9403 

.8725 

.9408 

.8735 

.9413 

.8745 

.9417 

.8754 

.9422 

.8764 

.9427 

139 

.8774 

.9432 

.8783 

.9436 

.8793 

.9441 

.8802 

.9446 

.8811 

.9450 

.8821 

.9455 

140 

.8830 

.9460 

.8840 

.9464 

.8849 

.9469 

.8858 

.9473 

.8867 

.9478 

.8877 

.9482 

141 

.8888 

.9487 

.8895 

.9491 

.8904 

.9496 

.8913 

.9500 

.8922 

.9505 

.8931 

.9509 

142 

.8940 

.9513 

.8949 

.9518 

.8958 

.9522 

.8967 

.9526 

.8976 

.9531 

.8984 

.9535 

143 

.8993 

.9539 

.9002 

.9543 

.9011 

.9548 

.9019 

.9552 

.9028 

.9556 

.9037 

.9560 

144 

.9045 

.9564 

.9054 

.9568 

.9062 

.9572 

.9071 

.9576 

.9079 

.9580 

.9087 

.9584 

145 

.9096 

.9588 

.9104 

.9592 

.9112 

.9596 

.9121 

.9600 

.9129 

.9604 

.9137 

.9608 

146 

.9145 

.9612 

.9153 

.9616 

.9161 

.9620 

.9169 

.9623 

.9177 

.9627 

.9185 

.9631 

147 

.9193 

.9635 

.9201 

.9638 

.9209 

.9642 

.9217 

.9646 

.9225 

.96.50 

.92.33 

.9653 

148 

.9240 

.9657 

.9248 

.9660 

.9256 

.9664 

.9263 

.9668 

.9271 

.9671 

.9278 

.9675 

149 

.9286 

.9678 

.9293 

.9682 

.9301 

.9685 

.9308 

.9689 

.9316 

.9692 

.9323 

.9695 

150 

.9330 

.9699 

.9337 

.9702 

.9345 

.9706 

.9352 

.9709 

.9359 

.9712 

.9366 

.9716 

151 

.9373 

.9719 

.9380 

.9722 

.9387 

.9725 

.9394 

.9729 

.9401 

.9732 

.9408 

.9735 

152 

.9415 

.9738 

.9422 

.9741 

.9428 

.9744 

.9435 

.9747 

.9442 

.9751 

.9448 

.9754 

153 

.9455 

.9757 

.9462 

.9760 

.9468 

.9763 

.9475 

.9766 

.9481 

.9769 

.9488 

.9772 

154 

.9494 

.9774 

.9500 

.9777 

.9507 

.9780 

.9513 

.9783 

.9519 

.9786 

.9525 

.9789 

155 

.9532 

.9792 

.9538 

.9794 

.9544 

.9797 

.9550 

.9800 

.9556 

.9803 

.9562 

.9805 

156 

.9568 

.9808 

.9574 

.9811 

.9579 

.9813 

.9585 

.9816 

.9591 

.9819 

.9597 

.9821 

157 

.9603 

.9824 

.9608 

.9826 

.9614 

.9829 

.9619 

.9831 

.9625 

.9834 

.9630 

.9836 

158 

.9636 

.9839 

.9641 

.9841 

.9647 

.9844 

.9652 

.9846 

.9657 

.9849 

.9663 

.9851 

159 

.9668 

.9853 

.9673 

.9856 

.9678 

.9858 

.9683 

.9860 

.9688 

.9863 

.9693 

.9865 

160 

.9698 

.9867 

.9703 

.9869 

.9708 

.9871 

.9713 

.9874 

.9718 

.9876 

.9723 

.9878 

161 

.9728 

.9880 

.9732 

.9882 

.9737 

.9884 

.9742 

.9886 

.9746 

.9888 

.9751 

.9890 

162 

.9755 

.9892 

.9760 

.9894 

.9764 

.9896 

.9769 

.9898 

.9773 

.9900 

.9777 

.9902 

163 

.9782 

.9904 

.9786 

.9906 

.9790 

.9908 

.9794 

.9910 

.9798 

.9911 

.9802 

.9913 

164 

.9806 

.9915 

.9810 

.9917 

.9814 

.9919 

.9818 

.9920 

.9822 

.9922 

.9826 

.9924 

165 

.9830 

.9925 

.9833 

.9927 

.9837 

.9929 

.9841 

.9930 

.9844 

.9932 

.9848 

.9933 

166 

.9851 

.9935 

.9855 

.9937 

.9858 

.9938 

.9862 

.9940 

.9865 

.9941 

.9869 

.9943 

167 

.9872 

.9944 

.9875 

.9945 

.9878 

.9947 

.9881 

.9948 

.9885 

.9950 

.9888 

.9951 

168 

.9891 

.9952 

.9894 

.9954 

.9897 

.9955 

.9900 

.9956 

.9903 

.99.57 

.9905 

.9959 

169 

.9908 

.9960 

.9911 

.9961 

.9914 

.9962 

.9916 

9963 

.9919 

.9965 

.9921 

.9966 

170 

.9924 

.9967 

.9927 

.9968 

.9929 

.9969 

.9931 

9970 

.9934 

9971 

.9936 

9972 

171 

.9938 

.9973 

.9941 

.9974 

.9943 

.9975 

.9945 

9976 

.9947 

9977 

.9949 

9978 

172 

.9951 

.9979 

.9953 

.9980 

.9955 

9981 

.9957 

9981 

.9959 

9982 

.9961 

9983 

173 

.9963 

.9984 

.9964 

.9985 

.9966 

9985 

.9968 

9986 

.9969 

9987 

.9971 

9987 

174 

.9973 

.9988 

.9974 

.9989 

.9976 

9989 

.9977 

9990 

.9978 

9991 

.9980 

9991 

175 

.9981 

.9992 

.9982 

.9992 

.9983 

9993 

.9985 

9993 

.9986 

9994 

.9987 

9994 

176 

.9988 

.9995 

.9989 

.9995 

.9990 

9996 

.9991 

9996 

.9992 

9996 

.9992 

9997 

177 

.9993 

.9997 

.9994 

.9997 

.9995 

9998 

.9995 

9998 

.9996 

9998 

.9996 

9998 

178 

.9997 

.9999 

.9997 

.9999 

.9998 

9999 

.9998 

9999 

.9999 

9999 

.9999 

9999 

179 

.9999 

.9999 

.9999 

.9999 

1.0000 

0000 

1.0000 

0000 

1.0000 

0000 

1.0000 

0000 

180 

1.0000 

.0000 

12.3 


NATURAL  OR  NAPERIAN  LOGARri'HMS 

To  find  the  natural  logarithm  of  a  number  which  is  1  10  or  10  times  a  num- 
ber whose  logarithm  is  given,  subtract  from  or  add  to  the  given  logarithm  the 
logarithm  of  10. 

A     0.00-0.99 
-10  should  be  appended  to  each  logarithm 


N 

.00 

.01 

.02 

.03 

.04 

.05 

.06 

.07 

.08 

.09 

0.0 

5.395 

6.088 

6.493 

6.781  i 

!  7.004 

7.187 

7.341 

7.474 

7.592 

0.1 

7.697 

7.793 

7.880 

7.960 

8.034  : 

;  8.103 

8.167 

8.228 

8.285 

8.339 

0.2 

8.391 

8.439 

8.486 

8.530 

8.573 

i  8.614 

8.653 

8.691 

8.727 

8.762 

0.3 

8.796 

8.829 

8.861 

8.891 

8.921 

i  8.950 

8.978 

9.006 

9.032 

9.058 

0.4 

9.084 

9.108 

9.132 

9.156 

9.179 

1  9.201 

1 

9.223 

9.245 

9.266 

9.287 

0.5 

9.307 

9.327 

9.346 

9.365 

9.384 

•  9.402 

9.420 

9.438 

9.455 

9.472 

0.6 

9.489 

9.506 

9.522 

9.538 

9.554 

'  9.569 

9.584 

9.600 

9.614 

9.629 

0.7 

9.643 

9.658 

9.671 

9.685 

«.699 

;  9.712 

9.726 

9.739 

9.752 

9.764 

0.8 

9.777 

9.789 

9.802 

9.814 

9.826 

.  9.837 

9.849 

9.861 

9.872 

9.883 

0.9 

9.895 

9.906 

9.917 

9.927 

9.938 

9.949 

9.959 

9.970 

9.980 

9.990 

B 

1 .00-10 

.09 

N 

.00 

.01 

.02 

.03 

.04 

.05 

.06 

.07 

.08 

.09 

1.0 

0. 

0  0000 

0995 

1980 

2956 

3922 

4879 

5827 

6766 

7696 

8618 

1.1 

9531*0436 

*1333 

*2222 

*3103 

*3976 

*4842 

*5700 

*6551 

*7395 

1.2 

0. 

1  8232 

9062 

9885 

*0701 

*1511 

*2314 

*3111 

*3902 

*4686 

*5464 

1.3 

0. 

2  6236 

7003 

7763 

8518 

9267 

*0010 

*0748 

*1481 

*2208 

*2930 

1.4 

0. 

3  3647 

4359 

5066 

5767 

6464 

7156 

7844 

8526 

9204 

9878 

1.5 

0. 

4  0547 

1211 

1871 

2527 

3178 

3S25 

4469 

5108 

5742 

6373 

1.6 

7000 

7623 

8243 

8858 

9470 

*0078 

*06S2 

*1282 

*1879 

*2473 

17 

0. 

5  3063 

3649 

4232 

4812 

5389 

5962 

6531 

7098 

7661 

8222 

1.8 

8779 

9333 

9884 

*0432 

*0977 

*1519 

*2058 

*2594 

*3127 

*3658 

1.9 

0. 

6  4185 

4710 

5233 

5752 

6269 

6783 

7294 

7803 

8310 

8813 

2.0 

9315 

9813 

*0310 

*0804 

*1295 

*1784 

*2271 

*2755 

*3237 

*3716 

2.1 

0. 

7  4194 

4669 

5142 

5612 

6081 

6547 

7011 

7473 

7932 

8390 

2.2 

8846 

9299 

9751 

*0200 

*0648 

*1093 

*1536 

*1978 

*2418 

*2855 

2.3 

0. 

8  3291 

3725 

4157 

4587 

5015 

5442 

5866 

6289 

6710 

7129 

2.4 

7547 

7963 

8377 

8789 

9200 

9609 

*0016 

*0422 

*0826 

*1228 

2.5 

0. 

9  1629 

2028 

2426 

2822 

3216 

3609 

4001 

4391 

4779 

5166 

2.6 

5551 

5935 

6317 

6698 

7078 

7456 

7833 

8208 

8582 

8954 

2.7 

9325 

9695 

*0063 

*0430 

*0796 

*1160 

*1523 

*1885 

*2245 

*2604 

2.8 

0  2962 

3318 

3674 

4028 

4380 

4732 

5082 

5431 

5779 

6126 

2.9 

6471 

6815 

7158 

7500 

7841 

8181 

8519 

8856 

9192 

9527 

3.0 

9861*0194 

*0526 

*0856 

*1186 

*1514 

*1841 

*2168 

*2493 

*2817 

3.1 

1  3140 

3462 

3783 

4103 

4422 

4740 

5057 

5373 

5688 

6002 

3.2 

6315 

6627 

6938 

7248 

7557 

7865 

8173 

8479 

8784 

9089 

3.3 

9392 

9695 

9996 

*0297 

*0597 

*0896 

*1194 

*1491 

*1788 

*2083 

3.4 

2  2378 

2671 

2964 

3256 

3547 

3837 

4127 

4415 

4703 

4990 

3.5 

5276 

5562 

5846 

6130 

€413 

6695 

6976 

7257 

7536 

7815 

3.6 

8093 

8371 

8647 

8923 

9198 

9473 

9746 

*0019 

*0291 

*0563 

3.7 

3  0833 

1103 

1372 

1641 

1909 

2176 

2442 

2708 

2972 

3237 

3.8 

3500 

3763 

4025 

4286 

4547 

4807 

5067 

5325 

5584 

5841 

3.9 

6098 

6354 

6609 

6864 

7118 

7372 

7624 

7877 

8128 

8379 

4.0 

8629 

8879 

9128 

9377 

9624 

9872 

*0118 

*0364 

*0610 

*0854 

4.1 

4  1099 

1342 

1585 

1828 

2070 

2311 

2552 

2792 

3031 

3270 

4.2 

3508 

3746 

3984 

4220 

4456 

4692 

4927 

5161 

5395 

5629 

4.3 

5862 

6094 

6326 

6557 

6787 

7018 

7247 

7476 

7705 

7933 

4.4 

8160 

8387 

8614 

8840 

9065 

9290 

9515 

9739 

^962 

0185 

4.5 

5  0408 

0630 

0851 

1072 

1293 

1513 

1732 

1951 

2170 

2388 

4.6 

2606 

2823 

3039 

3256 

3471 

3687 

3902 

4116 

4330 

4543 

4.7 

4756 

4969 

5181 

5393 

5604 

5814 

6025 

6235 

6444 

6653 

4.8 

6862 

7070 

7277 

7485 

7691 

7898 

8104 

8309 

8515 

8719 

4.9 

8924 

9127 

9331 

9534 

9737 

9939 

*0141 

*0342 

*0543 

*0744 

5.0 

1 

6  0944 

1144 

1343 

1542 

1741 

1939 

2137 

2334 

2531 

2728 

5.1 

2924 

3120 

3315 

3511 

3705 

3900 

4094 

4287 

4481 

4673 

5.2 

4866 

5058 

5250 

5441 

5632 

5823 

6013 

6203 

6393 

6582 

5.3 

6771 

6959 

7147 

7335 

7523 

7710 

7896 

8083 

8269 

8455 

5.4 

8640 

8825 

9010 

9194 

9378 

9562 

9745 

9928 

*0111 

*0293 

124 


NATURAL  LOGARITHMS 

B     1.00-10.09  (Concluded; 


N 

.00 

.01 

.02 

.03 

.04 

.05 

.06 

.07 

.08 

.09 

5.5 

1.7  0475  0656 

0838 

1019 

1199 

1380 

1560 

1740 

1919 

2098 

5.6 

2277 

2455 

2633 

2811 

298& 

3166 

3342 

3519 

3695 

3871 

5.7 

4047 

4222 

4397 

4572 

4746 

4920 

5094 

5267 

5440 

5613 

5.8 

5786 

5958 

6130 

6302 

6473 

6644 

6815 

6985 

7156 

7326 

5.9 

7495 

7665 

7834 

8002 

8171 

8339 

8507 

8675 

8842 

9009 

6.0 

9176 

9342 

9509 

9675 

9840 

*0006 

*0171 

*0336 

*0500 

*0665 

6.1 

1.8  0829 

0993 

1156 

1319 

1482 

1645 

1808 

1970 

2132 

2294 

6.2 

2455 

2616 

2777 

2938 

3098 

3258 

3418 

3578 

3737 

3896 

6.3 

4055 

4214 

4372 

4530 

4688 

4845 

5003 

5160 

5317 

5473 

6.4 

5630 

5786 

5942 

6097 

6253 

6408 

6563 

6718 

6872 

7026 

6.5 

7180 

7334 

7487 

7641 

7794 

7947 

8099 

8251 

8403 

8555 

6.6 

8707 

8858 

9010 

9160 

9311 

9462 

9612 

9762 

9912 

*0061 

6.7 

1.9  0211 

0360 

0509 

0658 

0806 

0954 

1102 

1250 

1398 

1545 

6.8 

1692 

1839 

1986 

2132 

2279 

2425 

2571 

2716 

2862 

3007 

6.9 

3152 

3297 

3442 

3586 

3730 

3874 

4018 

4162 

4305 

4448 

7.0 

4591 

4734 

4876 

5019 

5161 

5303 

5445 

5586 

5727 

5869 

7.1 

6009 

6150 

6291 

6431 

6571 

6711 

6851 

6991 

7130 

7269 

7.2 

7408 

7547 

7685 

7824 

7962 

8100 

8238 

8376 

8513 

8650 

7.3 

8787 

8924 

9061 

9198 

9334 

9470 

9606 

9742 

9877  *0013 

7.4 

2.0  0148 

0283 

0418 

0553 

0687 

0821 

0956 

1089 

1223 

1357 

7.5 

1490 

1624 

1757 

1890 

2022 

2155 

2287 

2419 

2551 

2683 

7.6 

2815 

2946 

3078 

3209 

3340 

3471 

3601 

3732 

3862 

3992 

7.7 

4122 

4252 

4381 

4511 

4640 

4769 

4898 

5027 

5156 

5284 

7.8 

5412 

5540 

5668 

5796 

5924 

6051 

6179 

6306 

6433 

6560 

7.9 

6686 

6813 

6939 

7065 

7191 

7317 

7443 

7568 

7694 

7819 

8.0 

7944 

8069 

8194 

8318 

8443 

8567 

8691 

8815 

8939 

9063 

8.1 

9186 

9310 

9433 

9556 

9679 

9802 

9924 

*0047 

*0169 

*0291 

8.2 

2.1  0413 

0535 

0657 

0779 

0900 

1021 

1142 

1263 

1384 

1505 

8.3 

1626 

1746 

1866 

1986 

2106 

2226 

2346 

2465 

2585 

2704 

8.4 

2823 

2942 

3061 

3180 

3298 

3417 

3535 

3653 

3771 

3889 

8.5 

4007 

4124 

4242 

4359 

4476 

4593 

4710 

4827 

4943 

5060 

8.6 

5176 

5292 

5409 

5524 

5640 

5756 

5871 

5987 

6102 

6217 

8.7 

6332 

6447 

6562 

6677 

6791 

6905 

7020 

7134 

7248 

7361 

8.8 

7475 

7589 

7702 

7816 

7929 

8042 

8155 

8267 

8380 

8493 

8.9 

8605 

8717 

8830 

8942 

9054 

9165 

9277 

9389 

9500 

9611 

9.0 

9722 

9834 

9944 

*0055 

*0166 

*0276 

*0387 

*0497 

*0607 

*0717 

9.1 

2.2  0827 

0937 

1047 

1157 

1266 

1375 

1485 

1594 

1703 

1812 

9.2 

1920 

2029 

2138 

2246 

2354 

2462 

2570 

2678 

2786 

2894 

9.3 

3001 

3109 

3216 

3324 

3431 

3538 

3645 

3751 

3858 

3965 

9.4 

4071 

4177 

4284 

4390 

4496 

4601 

4707 

4813 

4918 

5024 

9.5 

5129 

5234 

5339 

5444 

5549 

5654 

5759 

5863 

5968 

6072 

9.6 

6176 

6280 

6384 

6488 

6592 

6696 

6799 

6903 

7006 

7109 

9.7 

7213 

7316 

7419 

7521 

7624 

7727 

7829 

7932 

8034 

8136 

9.8 

8238 

8340 

8442 

8544 

8646 

8747 

8849 

8950 

9051 

9152 

9.9 

9253 

9354 

9455, 

9556 

9657 

9757 

9858 

9958 

*0058 

*0158 

10.0 

2.3  0259 

0358 

0458 

0558 

0658 

0757 

0857 

0956 

1055 

1154 

C     10-99 


N 

0 

1 

2 

3 

4 

5     6     7 

8     9 

1 

2 

3 
4 

5 
6 

7 
8 
9 

2 
3 

4 

30259  39790  48491  56495  63906 
99573*04452*09104*13.549*17805 
40120  43399  46574  49651  52636 
68888  71357  73767  76120  78419 

91202  93183  95124  97029  98898 
.09434  11087  12713  14313  15888 
24850  26268  27667  29046  30407 
38203  39445  40672  41884  43082 
49981  51086  52179  53260  54329 

70805  77259  83321  89037  94444 

*2 1888*25810*29584*33220*36730 

55535  58352  61092  63759  66356 

80666  82864  85015  87120  89182 

*00733*02535*04305*06044*07754 
17439  18965  20469  21951  23411 
31749  33073  34381  35671  36945 
44265  45435  46591  47734  48864 
55388  56435  57471  58497  59512 
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NATURAL  LOGARITHMS 

D     100-1109 


0 

1 

2 

5 

6 

N 

3 

4 

7 

8 

9 

10 

4 

6 

0517 

1512 

2497 

3473 

4439 

5396 

6344 

7283 

8213 

9135 

11 

4 

7 

0048 

0953 

1850 

2739 

3620 

4493 

5359 

6217 

7068 

7912 

12 

8749 

9579 

*0402 

*1218 

*2028 

*2831 

*3628 

*4419 

*5203 

*5981 

13 

4 

8 

6753 

7520 

8280 

9035 

9784 

*0527 

*1265 

*1998 

*2725 

*3447 

14 

4 

9 

4164 

4876 

5583 

6284 

6981 

7673 

8361 

9043 

9721 

*0395 

15 

5 

0 

1064 

1728 

2388 

3044 

3695 

4343 

4986 

5625 

6260 

6890 

16 

7517 

8140 

8760 

9375 

9987 

*0595 

*1199 

*1799 

*2396 

*2990 

17 

5 

1 

3580 

4166 

4749 

5329 

5906 

6479 

7048 

7615 

8178 

8739 

18 

9296 

9850 

*0401 

*0949 

*1494 

*2036 

*2575 

*3111 

*3644 

*4175 

19 

5 

2 

4702 

5227 

5750 

6269 

6786 

7300 

7811 

8320 

8827 

9330 

20 

9832 

*0330 

*0827 

*1321 

*1812 

*2301 

*2788 

*3272 

*3754 

*4233 

21 

5 

3 

4711 

5186 

5659 

6129 

6598 

7064 

7528 

7990 

8450 

8907 

22 

9363 

9816 

*0268 

*0717 

*1165 

*1610 

*2053 

*2495 

*2935 

*3372 

23 

5 

4 

3808 

4242 

4674 

5104 

5532 

5959 

6383 

6806 

7227 

7646 

24 

8064 

8480 

8894 

9306 

9717 

*0126 

*0533 

*0939 

*1343 

*1745 

25 

5 

5 

2146 

2545 

2943 

3339 

3733 

4126 

4518 

4908 

5296 

5683 

26 

6068 

6452 

6834 

7215 

7595 

7973 

8350 

8725 

9099 

9471 

27 

9842 

*0212 

*0580 

*0947 

*1313 

*1677 

*2040 

*2402 

*2762 

*3121 

28 

5 

6 

3479 

3835 

4191 

4545 

4897 

5249 

5599 

5948 

6296 

6643 

29 

6988 

7332 

7675 

8017 

8358 

8698 

9036 

9373 

9709 

*0044 

30 

5.7 

0378 

0711 

1043 

1373 

1703 

2031 

2359 

2685 

3010 

3334 

31 

3657 

3979 

4300 

4620 

4939 

5257 

5574 

6890 

6205 

6519 

32 

6832 

7144 

7455 

7765 

8074 

8383 

8690 

8996 

9301 

9606 

33 

9909 

*0212 

*0513 

*0814 

*1114 

*1413 

*1711 

*2008 

*2305 

*2600 

34 

5 

8 

2895 

3188 

3481 

3773 

4064 

4354 

4644 

4932 

5220 

5507 

35 

5793 

6079 

6363 

6647 

6930 

7212 

7493 

7774 

8053 

8332 

36 

8610 

8888 

9164 

9440 

9715 

9990 

*0263 

*0536 

*0808 

*1080 

37 

5 

9 

1350 

1620 

1889 

2158 

2426 

2693 

2959 

3225 

3489 

3754 

38 

4017 

4280 

4542 

4803 

5064 

5324 

5584 

5842 

6101 

6358 

39 

6615 

6871 

7126 

7381 

7635 

7889 

8141 

8394 

8645 

8896 

40 

9146 

9396 

9645 

9894 

*0141 

*0389 

*0635 

*0881 

*1127 

*1372 

41 

6 

0 

1616 

1859 

2102 

2345 

2587 

2828 

3069 

3309 

3548 

3787 

42 

4025 

4263 

4501 

4737 

4973 

5209 

5444 

5678 

5912 

6146 

43 

6379 

6611 

6843 

7074 

7304 

7535 

7764 

7993 

8222 

8450 

44 

8677 

8904 

9131 

9357 

9582 

9807 

*0032 

*0256 

*0479 

*0702 

45 

6 

1 

0925 

1147 

1368 

1589 

1810 

2030 

2249 

2468 

2687 

2905 

46 

3123 

3340 

3556 

3773 

3988 

4204 

4419 

4633 

4847 

5060 

47 

5273 

5486 

5698 

5910 

6121 

6331 

6542 

6752 

6961 

7170 

48 

7379 

7587 

7794 

8002 

8208 

8415 

8621 

8826 

9032 

9236 

49 

9441 

9644 

9848 

*0051 

*0254 

*0456 

*0658 

*0859 

*1060 

*1261 

50 

6 

.2 

1461 

1661 

1860 

2059 

2258 

2456 

2654 

2851 

3048 

3245 

51 

3441 

3637 

3832 

4028 

4222 

4417 

4611 

4804 

4998 

5190 

52 

5383 

5575 

5767 

5958 

6149 

6340 

6530 

6720 

6910 

7099 

53 

7288 

7476 

7664 

7852 

8040 

8227 

8413 

8600 

8786 

8972 

54 

9157 

9342 

9527 

9711 

9895 

*0079 

*0262 

*0445 

*0628 

*0810 

55 

6 

3 

0992 

1173 

1355 

1536 

1716 

1897 

2077 

2257 

2436 

2615 

56 

2794 

2972 

3150 

3328 

3505 

3683 

3859 

4036 

4212 

4388 

57 

4564 

4739 

4914 

5089 

5263 

5437 

5611 

5784 

5957 

6130 

58 

6303 

6475 

6647 

6819 

6990 

7161 

7332 

7502 

7673 

7843 

59 

8012 

8182 

8351 

8519 

8688 

8856 

9024 

9192 

9359 

9526 

60 

9693 

9859 

*0026 

*0192 

*0357 

*0523 

*0688 

*0853 

*1017 

*1182 

_N 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 
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NATURAL  LOGARITHMS 

D     100-1109  (Concluded) 


N 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

60 

6.3  9693 

9859 

*0026 

*0192 

*0357 

*0523 

*0688 

*0853 

*1017 

*1182 

61 

6.4  1346 

1510 

1673 

1836 

1999 

2162 

2325 

2487 

2649 

2811 

62 

2972 

3133 

3294 

3455 

3615 

3775 

3935 

4095 

4254 

4413 

63 

4572 

4731 

4889 

5047 

5205 

5362 

5520 

5677 

5834 

5990 

64 

6147 

6303 

6459 

6614 

6770 

6925 

7080 

7235 

7389 

7543 

65 

7697 

7851 

8004 

8158 

8311 

8464 

8616 

8768 

8920 

9072 

66 

9224 

9375 

9527 

9677 

9828 

9979 

*0129 

*0279 

*0429 

*0578 

67 

6.5  0728 

0877 

1026 

1175 

1323 

1471 

1619 

1767 

1915 

2062 

68 

2209 

2356 

2503 

2649 

2796 

2942 

3088 

3233 

3379 

3524 

69 

3669 

3814 

3959 

4103 

4247 

4391 

4535 

4679 

4822 

4965 

70 

5108 

5251 

5393 

5536 

5678 

5820 

5962 

6103 

6244 

6386 

71 

6526 

6667 

6808 

6948 

7088 

7228 

7368 

7508 

7647 

7786 

72 

7925 

8064 

8203 

8341 

8479 

8617 

8755 

8893 

9030 

9167 

73 

9304 

9441 

9578 

9715 

9851 

9987 

*0123 

^259 

*0394 

*0530 

74 

6.6  0665 

0800 

0935 

1070 

1204 

1338 

1473 

1607 

1740 

1874 

75 

2007 

2141 

2274 

2407 

2539 

2672 

2804 

2936 

3068 

3200 

76 

3332 

3463 

3595 

3726 

3857 

3988 

4118 

4249 

4379 

4509 

77 

4639 

4769 

4898 

5028 

5157 

5286 

5415 

5544 

5673 

5801 

78 

5929 

6058 

6185 

6313 

6441 

6568 

6696 

6823 

6950 

7077 

79 

7203 

7330 

7456 

7582 

7708 

7834 

7960 

8085 

8211 

8336 

80 

8461 

8586 

8711 

8835 

8960 

9084 

9208 

9332 

9456 

9580 

81 

9703 

9827 

9950 

*0073 

*0196 

*0319 

*0441 

*0564 

*0686 

*0808 

82 

6.7  0930 

1052 

1174 

1296 

1417 

1538 

1659 

1780 

1901 

2022 

83 

2143 

2263 

2383 

2503 

2623 

2743 

2863 

2982 

3102 

3221 

84 

3340 

3459 

3578 

3697 

3815 

3934 

4052 

4170 

4288 

4406 

85 

4524 

4641 

4759 

4876 

4993 

5110 

5227 

5344 

5460 

5577 

86 

5693 

5809 

5926 

6041 

6157 

6273 

6388 

6504 

6619 

6734 

87 

6849 

6964 

7079 

7194 

7308 

7422 

7537 

7651 

7765 

7878 

88 

7992 

8106 

8219 

8333 

8446 

8559 

8672 

8784 

8897 

9010 

89 

9122 

9234 

9347 

9459 

9571 

9682 

9794 

9906 

*0017 

*0128 

90 

6.8  0239 

0351 

0461 

0572 

0683 

0793 

0904 

1014 

1124 

1235 

91 

1344 

1454 

1564 

1674 

1783 

1892 

2002 

2111 

2220 

2329 

92 

2437 

2546 

2655 

2763 

2871 

2979 

3087 

3195 

3303 

3411 

93 

3518 

3626 

3733 

3841 

3948 

4055 

4162 

4268 

4375 

4482 

94 

4588 

4694 

4801 

4907 

5013 

5118 

5224 

5330 

5435 

5541 

95 

5646 

5751 

5857 

5961 

6066 

6171 

6276 

6380 

6485 

6589 

96 

6693 

6797 

6901 

7005 

7109 

7213 

7316 

7420 

7523 

7626 

97 

7730 

7833 

7936 

8038 

8141 

8244 

8346 

8449 

8551 

8653 

98 

8755 

8857 

8959 

9061 

9163 

9264 

9366 

9467 

9568 

9669 

99 

9770 

9871 

9972 

*0073 

*0174 

*0274 

*0375 

*0475 

*0575 

*0675 

100 

6.9  0776 

0875 

0975 

1075 

1175 

1274 

1374 

1473 

1572 

1672 

101 

1771 

1870 

1968 

2067 

2166 

2264 

2363 

2461 

2560 

2658 

102 

2756 

2854 

2952 

3049 

3147 

3245 

3342 

3440 

3537 

3634 

103 

3731 

3828 

3925 

4022 

4119 

4216 

4312 

4409 

4505 

4601 

104 

4698 

4794 

4890 

4986 

5081 

5177 

5273 

5368 

5464 

5559 

105 

5655 

5750 

5845 

5940 

6035 

6130 

6224 

6319 

6414 

6508 

106 

6602 

6697 

6791 

6885 

6979 

7073 

7167 

7261 

7354 

7448 

107 

7541 

7635 

7728 

7821 

7915 

8008 

8101 

8193 

8286 

8379 

108 

8472 

8564 

8657 

8749 

8841 

8934 

9026 

9118 

9210 

9302 

109 

9393 

9485 

9577 

9668 

9760 

9851 

9942 

*0033 

*0125 

*0216 

110 

7.0  0307 

0397 

0488 

0579 

0670 

0760 

0851 

0941 

1031 

1121 

N 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

127 


EXPONENTIAL  FUNCTIONS 


- 

e' 

Logio(e^) 

X 

e^ 

Logio(e') 

X 

e  ' 

6  * 

0.00 

1.0000 

0.00000 

1 . 000000 

0.50 

1 . 6487 

0.21715 

0.606531 

0.01 

1.0101 

. 00434 

0.990050 

0.51 

1 . 6653 

.22149 

.600496 

0.02 

1 .  0202 

. 00869 

.980199 

0.52 

1 . 6820 

. 22583 

.594521 

0.03 

1.0305 

. 01303 

.970446 

0.53 

1 . 6989 

.23018 

. 588605 

0.04 

1.0408 

.01737 

.960789 

0.54 

1.7160 

.23452 

. 582748 

0.05 

1.0513 

0.02171 

0.951229 

0.55 

1 . 7333 

0.23886 

0.576950 

0.06 

1.0618 

.02606 

.941765 

0.56 

1 . 7507 

.24320 

.571209 

0.07 

1.0725 

.03040 

.932394 

0.57 

1 . 7683 

.24755 

.565525 

0.08 

1 . 0833 

. 03474 

.923116 

0.58 

1 . 7860 

.25189 

. 559898 

0.09 

1 .  0942 

.03909 

.913931 

0.59 

1.8040 

.25623 

. 554327 

0.10 

1.1052 

0.04.343 

0.904837 

0.60 

1.8221 

0.26058 

0.548812 

0.11 

1.1163 

. 04777 

. 895834 

0.61 

1.8404 

.26492 

. 543351 

0.12 

1.1275 

.05212 

. 886920 

0.62 

1 . 8589 

.26926 

.537944 

0.13 

1.1388 

.05646 

. 878095 

0.63 

1.8776 

.27361 

. 532592 

0.14 

1 . 1503 

.06080 

.869358 

0.64 

1 . 8965 

.27795 

. 527292 

0.15 

1.1618 

0.06514 

0.860708 

0.65 

1.9155 

0.28229 

0.522046 

0.16 

1.1735 

. 06949 

.852144 

0.66 

1 . 9348 

. 28663 

.516851 

0.17 

1 . 1853 

.07383 

.843665 

0.67 

1 . 9542 

. 29098 

.511709 

0.18 

1.1972 

.07817 

.835270 

0.68 

1.9739 

. 29532 

.506617 

0.19 

1 . 2092 

. 08252 

.826959 

0.69 

1.9937 

.29966 

.501576 

0.20 

1.2214 

0.08686 

0.818731 

0.70 

2.0138 

0.30401 

0.496585 

0.21 

1.2337 

.09120 

.810584 

0.71 

2.0340 

. 30835 

.491644 

0.22 

1.2461 

.09554 

.802519 

0.72 

2.0544 

.31269 

.486752 

0.23 

1 . 2586 

.09989 

. 794534 

0.73 

2.0751 

.31703 

.481909 

0.24 

1.2712 

.10423 

. 786628 

0.74 

2.0959 

.32138 

.477114 

0.25 

1 . 2840 

0.10857 

0.778801 

0.75 

2.1170 

0.32572 

0.472367 

0.26 

1.2969 

.11292 

.771052 

0.76 

2.1383 

. 33006 

.467666 

0.27 

1.3100 

.11726 

.763379 

0.77 

2.1598 

.33441 

.463013 

0.28 

1.3231 

. 12160 

.755784 

0.78 

2.1815 

.33875 

.458406 

0.29 

1 . 3364 

. 12595 

. 748264 

0.79 

2 . 2034 

.34309 

.453845 

0.30 

1.3499 

0.13029 

0.740818 

0.80 

2.2255 

0.34744 

0.449329 

0.31 

1.3634 

. 13463 

. 733447 

0.81 

2.2479 

.35178 

. 444858 

0.32 

1.3771 

. 13897 

.726149 

0.82 

2.2705 

.35612 

. 440432 

0.33 

1.3910 

. 14332 

.718924 

0.83 

2 . 2933 

.36046 

.436049 

0.34 

1 . 4049 

. 14766 

.711770 

0.84 

2.3164 

.36481 

.431711 

0.35 

1.4191 

0.15200 

0.704688 

0.85 

2.3396 

0.36915 

0.427415 

0.36 

1 . 4333 

. 15635 

.697676 

0.86 

2.3632 

.37349 

.423162 

0.37 

1.4477 

. 16069 

. 690734 

0.87 

2.3869 

.37784 

.418952 

0.38 

1.4623 

. 16503 

. 683861 

0.88 

2.4109 

.38218 

.414783 

0.39 

1.4770 

. 16937 

.677057 

0.89 

2.4351 

.38652 

.410656 

0.40 

1.4918 

0.17372 

0.670320 

0.90 

2.4596 

0.39087 

0.406570 

0.41 

1 . 5068 

.17806 

.663650 

0.91 

2 . 4843 

.39521 

.40^524 

0.42 

1 . 5220 

. 18240 

. 657047 

0.92 

2 . 5093 

.39955 

.398519 

0.43 

1.5373 

. 18675 

. 650509 

0.93 

2.5345 

.40389 

.394554 

0.44 

1 . 5527 

.19109 

.644036 

0.94 

2.5600 

.40824 

.390628 

0.45 

1 . 5683 

0.19543 

0.637628 

0.95 

2.5857 

0.41258 

0.386741 

0.46 

1.5841 

. 19978 

.631284 

0.96 

2.6117 

.41692 

. 382893 

0.47 

1.6000 

.20412 

. 625002 

0.97 

2.6379 

.42127 

.379083 

0.48 

1.6161 

.20846 

.618783 

0.98 

2 . 6645 

.42561 

.375311 

0.49 

1.6323 

.21280 

. 612626 

0.99 

2.6912 

.42995 

.371577 

0.50 

1 . 6487 

0.21715 

0.606531 

1.00 

2.7183 

0.43429 

0.367879 
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EXPONENTIAL  FUNCTIONS  (Continued) 


X 

e' 

Logio(e^) 

e-' 

X 

€^   Lc 

)gio(e^) 

e  " 

1.00 

2.7183 

0.43429 

0.367879 

1.50 

4.4817  0 

65144 

0.223130 

1.01 

2 . 7456 

.43864 

.364219 

1.51 

4.5267 

65578 

.220910 

1.02 

2 . 7732 

. 44298 

. 360595 

1.52 

4 . 5722 

66013 

.218712 

1.03 

2.8011 

. 44732 

.357007 

1.53 

4.6182 

66447 

.216536 

1.04 

2.8292 

.45167 

. 353455 

1.54 

4.6646 

66881 

.214381 

1.05 

2.8577 

0.45601 

0.349938 

1.55 

4.7115  0 

67316 

0.212248 

1.06 

2.8864 

.46035 

.  346456 

1.56 

4 . 7588 

67750 

.210136 

1.07 

2.9154 

.46470 

. 343009 

1.57 

4.8066 

68184 

. 208045 

1.08 

2.9447 

.46904 

. 339596 

1.58 

4 . 8550 

68619 

. 205975 

1.09 

2 . 9743 

.47338 

.336216 

1.59 

4 . 9037 

69053 

.203926 

1.10 

3.0042 

0.47772 

0.332871 

1.60 

4.9530  0 

69487 

0.201897 

1.11 

3 . 0344 

. 48207 

.329559 

1.61 

5 . 0028 

69921 

. 199888 

1.12 

3 . 0649 

.48641 

.326280 

1.62 

5.0531 

70356 

.  li>7899 

1.13 

3.0957 

. 49075 

.323033 

1.63 

5.1039 

70790 

. 195930 

1.14 

3.1268 

.49510 

.319819 

1.64 

5.1552 

71224 

. 193980 

1.15 

3 . 1582 

0.49944 

0.316637 

1.65 

5.2070  0 

71659 

0.192050 

1.16 

3.1899 

. 50378 

.313486 

1.66 

5 . 2593 

72093 

. 190139 

1.17 

3 . 2220 

.50812 

.310367 

1.67 

5.3122 

72527 

. 188247 

1.18 

3.2544 

.51247 

. 307279 

1.68 

5.3656 

.72961 

. 186374 

1.19 

3.2871 

.51681 

.304221 

1.69 

5.4195 

. 73396 

. 184520 

1.2© 

3.3201 

0.52115 

0.301194 

1.70 

5.4739  0 

.73830 

0.182684 

1.21 

3 . 3535 

. 52550 

.298197 

1.71 

5.5290 

. 74264 

.180866 

1.22 

3 . 3872 

.52984 

.295230 

1.72 

5 . 5845 

.74699 

.179066 

1.23 

3.4212 

.53418 

. 292293 

1.73 

5.6407 

. 75133 

.177284 

1.24 

3.4556 

. 53853 

. 289384 

1.74 

5.6973 

.75567 

.175520 

1.35 

3 . 4903 

0.54287 

0.286505 

1.75 

5.7546  0 

. 76002 

0.173774 

1.26 

3 . 5254 

.54721 

.283654 

1.76 

5.8124 

. 76436 

.172045 

1.27 

3.5609 

.55155 

. 280832 

1.77 

5.8709 

. 76S70 

. 170333 

1.28 

3 . 5966 

. 55590 

. 278037 

1.78 

5.9299 

.77304 

.168638 

1.29 

3.6328 

. 56024 

.275271 

1.79 

5.9895 

. 77739 

. 166960 

1.30 

3 . 6693 

0.56458 

0.272532 

1.80 

6.0496  0 

. 78173 

0.165299 

1.31 

3 . 7062 

. 56893 

. 269820 

1.81 

6.1104 

. 78607 

.163654 

1.32 

3 . 7434 

.57327 

.267135 

1.82 

6.1719 

.79042 

.162026 

1.33 

3.7810 

. 57761 

.264477 

1.83 

6.2339 

. 79476 

.160414 

1.34 

3.8190 

.58195 

.261846 

1.84 

6.2965 

.79910 

. 158817 

1.35 

3 . 8574 

0.58630 

0.259240 

1.85 

6.3598  0 

. 80344 

0.157237 

1.36 

3.8962 

.59064 

.256661 

1.86 

6.4237 

. 80779 

. 155673 

1.37 

3.9354 

. 59498 

.254107 

1.87 

6.4883 

.81213 

. 154124 

1.38 

3 . 9749 

. 59933 

.251579 

1.88 

6.5535 

.81647 

. 152590 

1.39 

4.0149 

. 60367 

. 249075 

1.89 

6.6194 

. 82082 

.151072 

1.40 

4.0552 

0.60801 

0.246597 

1.90 

6.6859  0 

.82516 

0.149569 

1.41 

4.0960 

.61236 

.244143 

1.91 

6.7531 

. 82950 

.148080 

1.42 

4.1371 

. 61670 

.241714 

1.92 

6.8210 

. 83385 

.146607 

1.43 

4.1787 

.62104 

.239309 

1.93 

6.8895 

.83819 

. 145148 

1.44 

4.2207 

.62538 

.236928 

1.94 

6.9588 

.84253 

. 143704 

1.45 

4.2631 

0.62973 

0.234570 

1.95 

7.0287  0 

.84687 

0.142274 

1.46 

4.3060 

. 63407 

.232236 

1.96 

7.0993 

.85122 

. 140858 

1.47 

4 . S492 

.63841 

. 229925 

1.97 

7.1707 

. 85556 

. 139457 

1.48 

4.S929 

. 64276 

. 227638 

1.98 

7.2427 

.85990 

.138069 

1.49 

4.4371 

. 64710 

. 225373 

1.99 

7.S155 

.86425 

. 136695 

1.50 

4.4817 

0.65144 

0.223130 

2.09 

7.3891  0 

.86859 

0.135335 
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EXPONENTIAL  FUNCTIONS  (Continued) 


e^   LogioCe-^) 


e^       Logio(e^) 


2.00 

2.01 
2.02 
2.03 
2.04 

2.05 

2.06 
2.07 
2.08 
2.09 

2.10 

2.11 
2.12 
2.13 
2.14 

2.15 

2.16 
2.17 
2.18 
2.19 

2.20 

2.21 
2.22 
2.23 
2.24 

2.25 

2.26 
2.27 

2.28 
2.29 

2.30 

2.31 
2.32 
2.33 
2.34 

2.35 

2.36 
2.37 
2.38 
2.39 

2.40 

2.41 
2.42 
2.43 
2.44 

2.45 

2.46 
2.47 
2.48 
2.49 

2.50 


7.3891  0.86859 
7.4633  .87293 
7.5383  .87727 
7.6141  .88162 
7.6906   .88596 


7.7679 
7.8460 
7.9248 
8.0045 
8.0849 

8.1662 
8.2482 
8.3311 
8.4149 
8.4994 

8.5849 
8.6711 
8.7583 
8.8463 
8.9352 

9 .  0250 
9.1157 
9 . 2073 
9.2999 
9.3933 

9.4877 
9.5831 
9 . 6794 
9.7767 
9 . 8749 

9.9742 
10.074 
10.176 
10.278 
10.381 

10.486 
10.591 
10.697 
10.805 
10.913 

11.023 
11.134 
11.246 
11.359 
11.473 

11.588 
11.705 
11.822 
11.941 
12.061 


0.89030 
. 89465 
. 89899 
.90333 
.90768 

0.91202 
.91636 
. 92070 
. 92505 
.92939 

0.93373 
.93808 
.94242 
.94676 
.95110 

0.95545 
.95979 
.96413 
.96848 
.97282 

0.97716 
.98151 
.98585 
.99019 
.99453 

0.99888 
1 . 00322 
1 . 00756 
1.01191 
1.01625 

1 . 02059 
1 . 02493 
1.02928 
1.03362 
1.03796 

1.04231 
1 . 04665 
1 . 05099 
1.05534 
1.05968 

1 . 06402 
1 . 06836 
1.07271 
1 . 07705 
1.08139 


12.182  1.08574 


0 

135335 

2.50 

. 133989 

2.51 

.132655 

2.52 

.131336 

2.53 

. 130029 

2.54 

0 

. 128735 

2.55 

. 127454 

2.56 

.126186 

2.57 

.124930 

2.58 

.123687 

2.59 

0 

122456 

2.60 

.121238 

2.61 

. 120032 

2.62 

.118837 

2.63 

.117655 

2.64 

0 

.116484 

2.65 

.115325 

2.66 

.114178 

2.67 

.113042 

2.68 

.111917 

2.69 

0 

.110803 

2.70 

. 109701 

2.71 

. 108609 

2.72 

.107528 

2.73 

. 106459 

2.74 

0 

. 105399 

2.75 

. 104350 

2.76 

.103312 

2.77 

. 102284 

2.78 

.101266 

2.79 

0 

. 100259 

2.80 

.099261 

2.81 

. 098274 

2.82 

.097296 

2.83 

.096328 

2.84 

0 

. 095369 

2.85 

. 094420 

2.86 

.093481 

2.87 

.092551 

2.88 

.091630 

2.89 

0 

.090718 

2.90 

.089815 

2.91 

. 088922 

2.92 

.088037 

2.93 

.087161 

2.94 

0 

. 086294 

2.95 

. 085435 

2.96 

. 084585 

2.97 

. 083743 

2.98 

.082910 

2.99 

0 

. 082085 

3.00 

12.182 
12.305 
12.429 
12.554 
12.680 

12.807 
12.936 
13.066 
13.197 
13.330 

13.464 
13.599 
13.736 
13 . 874 
14.013 

14.154 
14.296 
14.440 
14.585 
14.732 

14.880 
15.029 
15.180 
15.333 
15.487 

15.643 
15.800 
15.959 
16.119 
16.281 

16.445 
16.610 
16.777 
16.945 
17.116 

17.288 
17.462 
17.637 
17.814 
17.993 

18.174 
18.357 
18.541 
18.728 
18.916 

19.106 
19.298 
19.492 
19.688 
19.886 


1 . 08574 
1 . 09008 
1 . 09442 
1.09877 
1.10311 

1.10745 
1.11179 
1.11614 
1.12048 
1.12482 

1.12917 
1.13351 
1.13785 
1.14219 
1.14654 

1.15088 
1.15522 


15957 
16391 
16825 


1.17260 
1.17694 
1.18128 
1.18562 
1.18997 


19431 
19865 


1 . 20300 


20734 
21168 


1.21602 
1.22037 
1.22471 
1 . 22905 
1.23340 

1.23774 
1 . 24208 
1 . 24643 
1.25077 
1.25511 

1 . 25945 
1 . 26380 
1.26814 
1.27248 
1.27683 

1.28117 
1.28551 
1.28985 
1 . 29420 
1.29854 


20.086  1.30288 


0.082085 
.081268 
. 080460 
. 079659 
.078866 

0 . 078082 
.077305 
.076536 
.075774 
. 075020 

0.074274 
.073535 
. 072803 
.072078 
.071361 

0.070651 
. 069948 
. 069252 
. 068563 
.067881 

0.067206 
.066537 
. 065875 
.065219 
. 064570 

0.063928 
.063292 
. 062662 
. 062039 
.061421 

0.060810 
. 060205 
. 059606 
.059013 
.058426 

0.057844 
.057269 
. 056699 
.056135 
.055576 

0.055023 
. 054476 
. 053934 
. 053397 
.052866 

0.052340 
.051819 
.051303 
. 050793 
. 050287 

0.049787 
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EXPONENTIAL  FUNCTIONS  (Continued) 


X 

e* 

Logio(e^) 

e-' 

X 

e' 

Logio(e') 

e-' 

3.eo 

20.086 

1.30288 

0.049787 

3.50 

33.115 

1 . 52003 

0.030197 

3.01 

20.287 

1 . 30723 

.049292 

3.51 

33.448 

1.52437 

.029897 

3.02 

20.491 

1.31157 

. 048801 

3.52 

33 . 784 

1 . 52872 

.029599 

3.03 

20.697 

1.31591 

.048316 

3.53 

34.124 

1 . 53306 

.029305 

3.04 

20.905 

1.32026 

. 047835 

3.54 

34.467 

1 . 53740 

.029013 

3.05 

21.115 

1.32460 

0.047359 

3.55 

34.813 

1.54175 

0.028725 

3.06 

21.328 

1 . 32894 

.046888 

3.56 

35.163 

1 . 54609 

.028439 

3.07 

21.542 

1.33328 

.046421 

3.57 

35.517 

1 . 55043 

.028156 

3.08 

21.758 

1.33763 

.045959 

3.58 

35.874 

1.55477 

.027876 

3.09 

21.977 

1.34197 

. 045502 

3.59 

36.234 

1.55912 

.027598 

3.10 

22.198 

1.34631 

0.045049 

3.60 

36.598 

1.56346 

0.027324 

3.11 

22.421 

1.35066 

.044601 

3.61 

36.966 

1 . 56780 

.027052 

3.12 

22.646 

1.35500 

.044157 

3.62 

37.338 

1.57215 

.026783 

3.13 

22 . 874 

1.35934 

.043718 

3.63 

37.713 

1 . 57649 

.026516 

3.14 

23.104 

1.36368 

.043283 

3.64 

38.092 

1 . 58083 

.026252 

3.15 

23.336 

1 . 36803 

0.042852 

3.65 

38.475 

1.58517 

0.025991 

3.16 

23.571 

1.37237 

.042426 

3.66 

38.861 

1 . 58952 

. 025733 

3.17 

23 . 807 

1.37671 

. 042004 

3.67 

39 . 252 

1.59386 

. 025476 

3.18 

24.047 

1.38106 

.041586 

3.68 

39.646 

1 . 59820 

. 025223 

3.19 

24.288 

1 . 38540 

.041172 

3.69 

40.045 

1.60255 

.024972 

3.30 

24.533 

1.38974 

0.040762 

3.70 

40.447 

1 . 60689 

0.024724 

3.21 

24.779 

1 . 39409 

.040357 

3.71 

40.854 

1.61123 

. 024478 

3.22 

25.028 

1.39843 

.039955 

3.72 

41.264 

1.61558 

.024234 

3.23 

25.280 

1.40277 

.039557 

3.73 

41.679 

1.61992 

. 023993 

3.24 

25.534 

1.40711 

.039164 

3.74 

42.098 

1.62426 

.023754 

3.25 

25.790 

1.41146 

0.038774 

3.75 

42.521 

1 . 62860 

0.023518 

3.26 

26.050 

1.41580 

. 038388 

3.76 

42 . 948 

1.63295 

. 023284 

3.27 

26.311 

1.42014 

.038006 

3.77 

43 . 380 

1.63729 

.023052 

3.28 

26.576 

1 . 42449 

. 037628 

3.78 

43.816 

1.64163 

.022823 

3.29 

26.843 

1.42883 

.037254 

3.79 

44 . 256 

1 . 64598 

.022596 

3.30 

27.113 

1.43317 

0.036883 

3.80 

44.701 

1 . 65032 

0.022371 

3.31 

27.385 

1.43751 

.036516 

3.81 

45.150 

1 . 65466 

.022148 

3.32 

27.660 

1.44186 

.036153 

3.82 

45 . 604 

1 . 65900 

.021928 

3.33 

27.938 

1.44620 

. 035793 

3.83 

46.063 

1 . 66335 

.021710 

3.34 

28.219 

1.45054 

.035437 

3.84 

46.525 

1.66769 

.021494 

3.35 

28.503 

1 . 45489 

0.035084 

3.85 

46.993 

1 . 67203 

0.021280 

3.36 

28.789 

1 . 45923 

.034735 

3.86 

47.465 

1 . 67638 

.021068 

3.37 

29.079 

1.46357 

. 034390 

3.87 

47.942 

1 . 68072 

. 020858 

3.38 

29.371 

1.46792 

. 034047 

3.88 

48.424 

1 . 68506 

.020651 

3.39 

29.666 

1.47226 

.033709 

3.89 

48.911 

1.68941 

.020445 

3.40 

29.964 

1.47660 

0.033373 

3.90 

49.402 

1.69375 

0.020242 

3.41 

30.265 

1.48094 

.033041 

3.91 

49 . 899 

1 . 69809 

.020041 

3.42 

30.569 

1.48529 

.032712 

3.92 

50.400 

1 . 70243 

.019841 

3.43 

30.877 

1 . 48963 

.032387 

3.93 

50.907 

1 . 70678 

.019644 

3.44 

31.187 

1.49397 

.032065 

3.94 

51.419 

1.71112 

.019448 

3.45 

31.500 

1.49832 

0.031746 

3.95 

51.935 

1.71546 

0.0192.55 

3.46 

bi.817 

1 . 50266 

.031430 

3.96 

52.457 

1.71981 

.019063 

3.47 

32.137 

1 . 50700 

.031117 

3.97 

52 . 985 

1.72415 

.018873 

3.48 

32.460 

1.51134 

. 030807 

3.98 

53.517 

1 . 72849 

.018686 

3.49 

32 . 786 

1.51569 

.030501 

3.99 

54 . 055 

1 . 73283 

.018500 

3.50 

33.115 

1 . 52003 

0.030197 

4.00 

54.598 

1.73718 

0.018316 
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EXPONENTIAL  FUNCTIONS  (Continued) 


e^       Logio(e-^) 


e*   Logio(e-^) 


4.eo 

4.01 
4.02 
4.03 
4.04 

4.05 

4.06 
4.07 
4.08 
4.09 

4.10 

4.11 
4.12 
4.13 
4.14 

4.15 

4.16 
4.17 

4.18 
4.19 

4.S0 

4.21 
4.22 
4.23 

4.24 

4.25 

4.26 
4.27 
4.28 
4.29 

4.30 

4.31 
4.32 
4.33 
4.34 

4.35 

4.36 
4.37 
4.38 
4.39 

4.40 

4.41 
4.42 
4.43 
4.44 

4.45 

4.46 
4.47 
4.48 
4.49 

4.50 


54.598  1.73718 
55.147  1.74152 
55.701  1.74586 
56.261  1.75021 
56.826  1.76455 

57.397  1.75889 
57.974  1.76324 
58.557  1.76758 
59.145  1.77192 
59.740  1.77626 


60.340  1. 
60.947  1. 


78061 
78495 


61.569  1.78929 


62.178  1. 
62.803  1. 


79364 
79798 


63.434  1.80232 
64.072  1.80667 
64.715  1.81101 
65.366  1.81635 
66.023  1.81969 


66.686 
67.357 
68.033 
68.717 
69.408 

70.105 
70.810 
71.522 
72 . 240 
72 . 966 

73.700 
74 . 440 
75.189 
75 . 944 
76.708 

77.478 
78.257 
79.044 
79.838 
80.640 

81.451 
82 . 269 
83.096 
83.931 

84.775 

85.627 
86 . 488 
87.357 
88.235 
89.121 


1 . 82404 
1 . 82838 
1.83272 
1 . 83707 
1.84141 

1 . 84675 
1 . 85009 
1 . 85444 
1 . 85878 
1.86312 

1 . 86747 
1.87181 
1.87615 
1 . 88050 

1.88484 

1.88918 
1, 89352 
1 . 89787 
1 . 90221 
1 . 90655 

1 . 91090 
1.91624 
1.91958 
1 . 92392 
1 . 92827 

1.93261 
1 . 93695 
1.94130 
1 . 94564 
1 . 94998 


90.017  1.95433 


0 

018316 

4.50 

018133 

4.51 

017953 

4.52 

017774 

4.63 

017597 

4.54 

0 

017422 

4.55 

017249 

4.56 

017077 

4.57 

016907 

4.68 

.016739 

4.59 

0 

016573 

4.60 

.016408 

4.61 

.016245 

4.62 

.016083 

4.63 

.016923 

4.64 

0 

.016764 

4.65 

.016608 

4.66 

.015452 

4.67 

.015299 

4.68 

.016146 

4.69 

0 

.014996 

4.70 

.014846 

4.71 

.014699 

4.72 

.014552 

4.73 

.014408 

4.74 

0 

.014264 

4.75 

.014122 

4.76 

.013982 

4.77 

.013843 

4.78 

.013705 

4.79 

0 

.013569 

4.80 

.013434 

4.81 

.013300 

4.82 

.013168 

4.83 

.013037 

4.84 

0 

.012907 

4.85 

.012778 

4.86 

.012651 

4.87 

.012625 

4.88 

.012401 

4.89 

0 

.012277 

4.90 

.012165 

4.91 

.012034 

4.92 

.011914 

4.93 

.011796 

4.94 

0 

.011679 

4.95 

.011662 

4.96 

.011447 

4.97 

.011333 

4.98 

.011221 

4.99 

0 

.011109 

5.00 

90.017  1.95433 
90.922  1.95867 
91.836  1.96301 
92.769  1.96735 
93.691  1.97170 


94.632 
96 . 583 


1 . 97604 
1 . 98038 


96.544  1.98473 
97.614  1.98907 
98.494  1.99341 

99-.  484  1.99775 

100.48  2.00210 

101.49  2.00644 
102.51  2.01078 
103.64  2.01513 

104.68  2.01947 
106.64  2.02381 
106.70  2.02816 
107.77  2.03260 
108.85  2.03684 

109.95  2.04118 
111.05  2.04653 
112.17  2.04987 
113.30  2.05421 
114.43  2.05856 

116.68  2.06290 
116.75  2.06724 
117.92  2.07168 
119.10  2.07593 
120.30  2.08027 

121.61  2.08461 
122.73  2.08896 
123.97  2.09330 
126.21  2.09764 
126.47  2.10199 


127.74 
129 . 02 
130.32 
131.63 
132.95 


134.29  2. 
136.64  2. 
137.00  2. 
138.38  2. 
139.77  2. 


141.17 
142.59 
144 . 03 
146.47 
146.94 


10633 
11067 
11601 
11936 
12370 

12804 
13239 
13673 
14107 
14541 

14976 
16410 
15844 
16279 
16713 


148.41  2.17147 


0.011109 
.010998 
.010889 
.010781 
.010673 

0.010567 
.010462 
.010358 
. 010255 
. 010153 

0.010052 
. 009952 
. 009853 
.  009755. 
.  009658. 

0.009562 
. 009466 
.009372 
. 009279 
. 009187 

0.009095 
. 009005 
.008915 
. 008826 
. 00873a 

0.008652 
. 008566 
. 008480 
. 008396 
.008312 

0. 008230 
.008148 
. 008067 
.007987 
. 007907 

0.00782S 
. 007750 
. 007673 
. 007597 
.007521 

0.007447 
. 007372 
. 007299 
. 007227 
.007155 

0.007083 
. 007013 
. 006943 
. 006874 
.006806 

0.006738 
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EXPONENTIAL  FUNCTIONS  (Continued) 


X 

e^ 

Logio(e^) 

e-^ 

X 

e^ 

Logio(e-') 

6--= 

5.00 

148.41 

2.17147 

0.006738 

5.0 

148.41 

2.17147 

0.006738 

5.01 

149.90 

2.17582 

.006671 

5.1 

164.02 

2.21490 

.006097 

5.02 

151.41 

2.18016 

. 006605 

5.2 

181.27 

2 . 25833 

.005517 

5.03 

152.93 

2 . 18450 

. 006539 

5.3 

200.34 

2.30176 

. 004992 

5.04 

154.47 

2.18884 

.006474 

5.4 

221.41 

2.34519 

.004517 

5.05 

156.02 

2.19319 

0.006409 

5.5 

244 . 69 

2.38862 

0.004087 

5.06 

157.59 

2.19753 

. 006346 

5.6 

270.43 

2.43205 

. 003698 

5.07 

159.17 

2.20187 

. 006282 

5.7 

298.87 

2 . 47548 

. 003346 

5.08 

160.77 

2.20622 

. 006220 

5.8 

330.30 

2.51891 

. 003028 

5.09 

162.39 

2.21056 

.006158 

5.9 

365.04 

2.56234 

.002739 

5.10 

164.02 

2.21490 

0.006097 

6.0 

403 . 43 

2.60577 

0.002479 

5.11 

165.67 

2.21924 

. 006036 

6.1 

445.86 

2 . 64920 

. 002243 

5.12 

167.34 

2.22359 

.005976 

6.2 

492 . 75 

2 . 69263 

. 002029 

5.13 

169 . 02 

2.22793 

.005917 

6.3 

544.57 

2 . 73606 

.001836 

5.14 

170.72 

2.23227 

. 005858 

6.4 

601 . 85 

2.77948 

.001662 

5.15 

172.43 

2.23662 

0.005799 

6.5 

665.14 

2.82291 

0.001503 

5.16 

174.16 

2 . 24096 

. 005742 

6.6 

735.10 

2.86634 

.001360 

5.17 

175.91 

2.24530 

. 005685 

6.7 

812.41 

2 . 90977 

.001231 

5.18 

177.68 

2 . 24965 

.005628 

6.8 

897.85 

2 . 95320 

.001114 

5.19 

179.47 

2.25399 

.005572 

6.9 

992.27 

2.99663 

. 001008 

5.20 

181.27 

2.25833 

0.005517 

7.0 

1096.6 

3 . 04006 

0.000912 

5.21 

183 . 09 

2.26267 

. 005462 

7.1 

1212.0 

3 . 0S349 

.000825 

5.22 

184.93 

2 . 26702 

.005407 

7.2 

1339.4 

3.12692 

. 000747 

5.23 

186.79 

2.27136 

. 005354 

7.3 

1480.3 

3.17035 

. 000676 

5.24 

188.67 

2.27570 

.005300 

7.4 

1636.0 

3.21378 

.000611 

5.25 

190.57 

2.28005 

0.005248 

7.5 

1808.0 

3.25721 

0 . 000553 

5.26 

192.48 

2 . 28439 

.005195 

7.6 

1998.2 

3 . 30064 

.000500 

5.27 

194.42 

2.28873 

.005144 

7.7 

2208.3 

3.34407 

.000453 

5.28 

196.37 

2.29307 

.005092 

7.8 

2440 . 6 

3.38750 

.000410 

5.29 

198.34 

2.29742 

.005042 

7.9 

2697.3 

3.43093 

. 000371 

5.30 

200.34 

2.30176 

0.004992 

8.0 

2981.0 

3.47436 

0.000335 

5.31 

202.35 

2.30610 

. 004942 

8.1 

3294.5 

3.51779 

.000304 

5.32 

204 . 38 

2.31045 

.004893 

8.2 

3641.0 

3.56121 

. 000275 

5.33 

206 . 44 

2.31479 

. 004844 

8.3 

4023 . 9 

3 . 60464 

. 000249 

5.34 

208.51 

2.31913 

.004796 

8.4 

4447.1 

3 . 64807 

. 000225 

5.35 

210.61 

2 . 32348 

0.004748 

8.5 

4914.8 

3.69150 

0.000203 

5.3 

212.72 

2 . 32782 

.004701 

8.6 

5431.7 

3 . 73493 

.000184 

5.37 

214.86 

2.33216 

.004654 

8.7 

6002.9 

3 . 77836 

.000167 

5.38 

217.02 

2 . 33650 

. 004608 

8.8 

6634.2 

3.82179 

.000151 

5.39 

219.20 

2 . 34085 

. 004562 

8.9 

7.332 . 0 

3 . 86522 

.000136 

5.40 

221.41 

2.34519 

0.004517 

9.0 

8103.1 

3 . 90865 

0.000123 

5.41 

223 . 63 

2 . 34953 

.004472 

9.1 

8955 . 3 

3.95208 

.000112 

5.42 

225.88 

2 . 35388 

.004427 

9.2 

9897.1 

3.99551 

.000101 

5.43 

228.15 

2.35822 

.004383 

9.3 

10938 

4.03894 

.000091 

5.44 

230.44 

2.36256 

.004339 

9.4 

12088 

4.08237 

.000083 

5.45 

232 . 76 

2.36690 

0.004296 

9.5 

13360 

4.12580 

0.000075 

5.46 

235  10 

2.37125 

.004254 

9.6 

14765 

4.16923 

.000068 

5.47 

237.46 

2 . 37559 

.004211 

9.7 

16318 

4.21266 

.000061 

5.48 

239 . 85 

2.37993 

.004169 

9.8 

18034 

4.25609 

.000055 

5.49 

242 . 26 

2.38428 

.004128 

9.9 

199.30 

4.29952 

.000050 

5.50 

244.69 

2.38862 

0.004087 

10.0 

22026 

4.34294 

0.000045 
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HYPERBOLIC  FUNCTIONS 


The  logarithms  given  below  show  the  mantissa  only, 
teristic  must  be  added. 


The  proper  charac- 


Sinh 

X 

Cosh  X 

Tanh 

X 

Coth  X 

X 

Value 

logio 

Value   logio 

Value 

logio 

Value   logio 

0.00 

0.00000 

—  00 

1.00000  .00000 

0.00000 

—  00 

00  ■         00 

0.01 

.01000 

.00001 

1.00005  .00002 

.01000 

.99999 

100.003   .00001 

0.02 

.02000 

.30106 

1.00020  .00009 

. 02000 

.30097 

50.007   .69903 

0.03 

. 03000 

.47719 

1.00045  .00020 

. 02999 

.47699 

33.343   .52301 

0.04 

.04001 

.60218 

1.00080  .00035 

. 03998 

.60183 

25.013   .39817 

0.05 

0.05002 

.69915 

1.00125  .00054 

0.04993 

.69861 

20.017   .30139 

0.06 

. 06004 

.77841 

1.00180  .00078 

. 05993 

.77763 

16.687   .22237 

0.07 

.07006 

.84545 

1.00245  .00106 

. 06989 

. 84439 

14.309   .15561 

0.08 

.08009 

.90355 

1.00320  .00139 

. 07983 

.90216 

12.527   .09784 

0.09 

.09012 

.95483 

1.00405  .00176 

.08976 

. 95307 

11.141   .04693 

0.10 

0.10017 

.00072 

1.00500  .00217 

0.09967 

. 99856 

10.03.33  .00144 

0.11 

.11022 

.04227 

1.00606  .00262 

. 10956 

.03965 

9.1275  .96035 

0.12 

.  12029 

.08022 

1.00721  .00312 

.11943 

.07710 

8.3733  .92290 

0.13 

.13037 

.11517 

1.00846  .00366 

. 12927 

.11151 

7.7356  .88849 

0.14 

. 14046 

. 14755 

1.00932  .00424 

. 13909 

. 14330 

7.1895  .85670 

0.15 

0.15056 

. 17772 

1.01127  .00487 

0.14889 

. 17285 

6.7166  .82715 

0.16 

. 16068 

. 20597 

1.01283  .00554 

. 15865 

. 20044 

6.3032  .79956 

0.17 

. 17082 

.23254 

1.01448  .00625 

. 16838 

.22629 

5.9389  .77371 

0.18 

. 18097 

.25762 

1.01624  .00700 

. 17808 

. 25062 

5.6154  .74938 

0.19 

.19115 

.28136 

1.01810  .00779 

.18775 

.27357 

5.3263  .72643 

0.30 

0.20134 

.30392 

1.02007  .00863 

0.19738 

. 29529 

5.0665  .70471 

0.21 

.21155 

.32541 

1.02213  .00951 

. 20697 

.31590 

4.8317  .68410 

0.22 

.22178 

.34592 

1.02430  .01043 

.21652 

.33549 

4.6186  .66451 

0.23 

.23203 

.36555 

1.02657  .01139 

.22603 

.35416 

4.4242  .64584 

0.24 

.24231 

.38437 

1.02894  .01239 

.23550 

.37198 

4.2464  .62802 

0.35 

0.25261 

.40245 

1.03141  .01343 

0.24492 

.38902 

4.0830  .61098 

0.26 

.26294 

.41986 

1.03399  .01452 

.25430 

.40534 

3.9324  .59466 

0.27 

.27329 

. 43663 

1.03667  .01564 

. 26362 

.42099 

3.7933  .57901 

0.28 

.28367 

.45282 

1.03946  .01681 

.27291 

.43601 

3.6643  .56399 

0.29 

.29408 

.46847 

1.04235  .01801 

.28213 

.45046 

3.5444  .54954 

0.30 

0.30452 

.48362 

1.04534  .01926 

0.29131 

.46436 

3.4327  .53564 

0.31 

.31499 

. 49830 

1.04844  .02054 

. 30044 

.47775 

3.3285  .52225 

0.32 

.32549 

.51254 

1.05164  .02187 

.30951 

.49067 

3.2309  .50933 

0.33 

.33602 

.52637 

1.05495  .02323 

.31852 

.50314 

3.1395  .49686 

0.34 

.34659 

.53981 

1.05836  .02463 

.32748 

.51518 

3.0536  .48482 

0.35 

0.35719 

. 55290 

1.06188  .02607 

0.33638 

.52682 

2.9729  .47318 

0.36 

.36783 

. 56564 

1.06550  .02755 

.34521 

. 53809 

2.8968  .46191 

0.37 

.37850 

.57807 

1.06923  .02907 

.35399 

. 54899 

2.8249  .45101 

0.38 

.38921 

.59019 

1.07307  .03063 

.36271 

.55956 

2.7570  .44044 

0.39 

.39996 

. 60202 

1.07702  .03222 

.37136 

. 56980 

2.6928  .43020 

0.40 

0.41075 

.61358 

1.08107  .03385 

0.37995 

. 57973 

2.6319  .42027 

0.41 

.42158 

. 62488 

1.08523  .03552 

.38847 

. 58936 

2.5742  .41064 

0.42 

.43246 

. 63594 

1.08950  .03723 

.39693 

.59871 

2.5193  .40129 

0.43 

.44337 

. 64677 

1.09388  .03897 

.40532 

. 60780 

2.4672  .39220 

0.44 

.45434 

.65738 

1.09837  .04075 

.41364 

.61663 

2.4175  .38337 

0.45 

0.46534 

.66777 

1.10297  .04256 

0.42190 

.62521 

2.3702  .37479 

0.46 

.47640 

. 67797 

1.10768  .04441 

.43008 

. 63355 

2.3251  .36645 

0.47 

.48750 

. 68797 

1.11250  .04630 

.43820 

.64167 

2.2821  .35833 

0.48 

.49865 

.69779 

1.11743  .04822 

.44624 

. 64957 

2.2409  .35043 

0.49 

. 50984 

. 70744 

1.12247  .05018 

.45422 

.65726 

2.2016  34274 
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HYPERBOLIC  FUNCTIONS  (Continued) 

The  logarithms  given  below  show  the  mantissa  only.     The  proper  char- 
acteristic must  be  added. 


Sinh 

X 

Cosh  . 

c 

Tanh  x 

Coth 

X 

X 

Value 

logio 

Value 

logio 

Value 

logio 

Value 

logic 

0.50 

0.52110 

.71692 

1 . 12763 

05217 

0.46212 

. 66475 

2.1640 

.33525 

0.51 

. 53240 

. 72624 

1.13289 

05419 

.46995 

. 67205 

2.1279 

.32795 

0.52 

.54375 

.73540 

1.13827 

05625 

.47770 

.67916 

2.0934 

.32084 

0.53 

.55516 

. 74442 

1.14377 

05834 

.48538 

. 68608 

2 . 0602 

.31392 

0.64 

. 56663 

. 75330 

1.14938 

06046 

.49299 

.69284 

2.0284 

.30716 

0.55 

0.57815 

. 76204 

1.15510 

06262 

0.50052 

. 69942 

1 . 9979 

.30058 

0.56 

.58973 

. 77065 

1.16094 

06481 

. 50798 

.70584 

1 . 9686 

.29416 

0.57 

.60137 

.77914 

1.16690 

06703 

.51536 

.71211 

1.9404 

. 28789 

0.58 

.61307 

.78751 

1.17297 

06929 

.52267 

.71822 

1.9133 

.28178 

0.59 

.62483 

. 79576 

1.17916 

07157 

. 52990 

.72419 

1 . 8872 

. 27581 

0.60 

0.63665 

. 80390 

1.18547 

07389 

0.53705 

. 73001 

1 . 8620 

. 26999 

0.61 

.64854 

.81194 

1.191S9 

07624 

.54413 

. 73570 

1.8378 

. 26430 

0.62 

.66049 

.81987 

1 . 19S44 

07861 

.55113 

.74125 

1.8145 

. 25875 

0.63 

.67251 

.82770 

1.20510 

08102 

. 55805 

. 74667 

1.7919 

.25333 

0.64 

. 68459 

. 83543 

1.21189 

08346 

. 56490 

.75197 

1 . 7702 

.24803 

0.65 

0.69675 

. 84308 

1.21879 

08593 

0.57167 

.75715 

1 . 7493 

.24285 

0.66 

.70897 

. 85063 

1 . 22582 

08843 

. 57836 

. 76220 

1 . 7290 

. 23780 

0.67 

.72126 

.85809 

1.23297 

09095 

. 58498 

.76714 

1 . 7095 

.23286 

0.68 

.73363 

. 86548 

1.24025 

09351 

.59152 

.77197 

1 . 6906 

. 22803 

0.69 

. 74607 

.87278 

1.24765 

09609 

.59798 

. 77669 

1 . 6723 

.22331 

0.70 

0.75858 

.88000 

1.25517 

09870 

0.60437 

.78130 

1 . 6546 

.21870 

0.71 

.77117 

.88715 

1.26282 

10134 

.61068 

. 78581 

1.6375 

.21419 

0.72 

.78384 

. 89423 

1.27059 

10401 

.61691 

. 79022 

1.6210 

.20978 

0.73 

.79659 

.90123 

1 . 27849 

10670 

. 62307 

. 79453 

1 . 6050 

.20547 

0.74 

.80941 

.90817 

1 . 28652 

10942 

.62915 

. 79875 

1.5895 

.20125 

0.75 

0.82232 

.91504 

1 . 29468 

11216 

0.63515 

. 80288 

1 . 5744 

.19712 

0.76 

.83530 

.92185 

1.30297 

11493 

.64108 

.80691 

1 . 5599 

. 19309 

0.77 

.84838 

.92859 

1.31139 

11773 

. 64693 

.81086 

1 . 5458 

.18914 

0.78 

.86153 

.93527 

1.31994 

12055 

.65271 

.81472 

1.5321 

. 18528 

0.79 

.87478 

.94190 

1.32862 

12340 

.65841 

.81850 

1.5188 

. 18150 

0.S0 

0.88811 

. 94846 

1.33743 

12627 

0.66404 

.82219 

1 . 5059 

.17781 

0.81 

.90152 

.95498 

1 . 34638 

12917 

. 66959 

. 82581 

1.4935 

.17419 

0.82 

.91503 

.96144 

1.35547 

13209 

. 67507 

. 82935 

1.4813 

. 17065 

0.83 

.92863 

.96784 

1.36468 

13503 

. 68048 

.83281 

1.4696 

.16719 

0.84 

.94233 

.97420 

1.37404 

13800 

.68581 

.83620 

1.4581 

.16380 

0.85 

0.95612 

.98051 

1 . 38353 

14099 

0.69107 

. 83952 

1.4470 

. 16048 

0.86 

. 97000 

.98677 

1.39316 

14400 

.69626 

. 84277 

1.4362 

.15723 

0.87 

. 9839S 

. 99299 

1 . 40293 

14704 

.70137 

.84595 

1.4258 

. 15405 

0.88 

. 99806 

.99916 

1.41284 

15009 

. 70642 

. 84906 

1.4156 

.15094 

0.89 

1.01224 

.00528 

1.42289 

15317 

.71139 

.85211 

1.4057 

. 14789 

0.90 

1.02652 

.01137 

1.43309 

15627 

0.71630 

. 85509 

1.3961 

. 14491 

0.91 

1 . 04090 

.01741 

1 . 44342 

15939 

.72113 

. 85801 

1.3867 

.14199 

0.92 

1 . 05539 

.02341 

1 . 45390 

16254 

. 72590 

. 86088 

1.3776 

.13912 

0.93 

1.06998 

.02937 

1.46453 

16570 

. 73059 

. 86368 

1.3687 

. 13632 

0.94 

1 . 08468 

. 03530 

1.47530 

16888 

. 73522 

. 86642 

1.3601 

. 13358 

0.95 

1.09948 

.04119 

1.48623 

17208 

0.73978 

. 86910 

1.3517 

. 13090 

0.96 

1.11440 

.04704 

1.49729 

17531 

.74428 

.87173 

1.3436 

. 12827 

0.97 

1.12943 

.05286 

1.50851 

17855 

. 74870 

.87431 

1 . 3356 

. 12569 

0.98 

1.14457 

.05864 

1.51988 

18181 

. 75307 

.87683 

1.3279 

.12317 

0.99 

1.15983 

. 06439 

1.53141 

18509 

. 75736 

.87930 

1.3204 

. 12070 
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HYPERBOLIC  FUNCTIONS  (Continued) 

The  logarithms  given  below  show  the  mantissa  only.     The  proper  char- 
acteristic must  be  added. 


Sinh 

X 

Cosh 

X 

Tanh  x 

Coth 

X 

X 

Value 

logio 

Value 

log  10 

Value 

logio 

Value 

logio 

i.oe 

1.17520 

.07011 

1 . 54308 

. 18839 

0.76159 

.88172 

1.3130 

.11828 

1.01 

1 . 19069 

. 07580 

1.55491 

.19171 

. 76576 

. 88409 

1.3059 

.11591 

1.02 

1.20630 

.08146 

1.56689 

.19504 

. 76987 

.88642 

1 . 2989 

.11358 

1  03 

1 . 22203 

. 08708 

1 . 57904 

. 19839 

.77391 

. 88869 

1.2921 

.11131 

1.04 

1.23788 

.09268 

1.59134 

.20176 

. 77789 

. 89092 

1 . 2855 

. 10908 

1.05 

1 . 25386 

.09825 

1.60379 

.20515 

0.78181 

.89310 

1.2791 

. 10690 

1.06 

1 . 26996 

. 10379 

1.61641 

.20855 

. 78566 

. 89524 

1.2728 

. 10476 

1.07 

1.28619 

. 10930 

1.62919 

.21197 

. 78946 

. 89733 

1.2667 

. 10267 

1.08 

1 . 30264 

.11479 

1.64214 

.21541 

. 79320 

. 89938 

1 . 2607 

. 10062 

1.09 

1.31903 

. 12025 

1.65525 

.21886 

. 79688 

.90139 

1.2549 

.09861 

1.10 

1.33565 

. 12569 

1 . 66852 

.22233 

0.80050 

. 90336 

1 . 2492 

.09664 

1.11 

1 . 35240 

.13111 

1.68196 

.22582 

. 80406 

. 90529 

1.2437 

.09471 

1.12 

1 . 36929 

.13649 

1.69557 

.22931 

. 80757 

.90718 

1 . 2383 

. 09282 

1.13 

1.38631 

.14186 

1 . 70934 

.23283 

.81102 

. 90903 

1.2330 

. 09097 

1.14 

1.40347 

. 14720 

1 . 72329 

.23636 

.81441 

.91085 

1.2279 

.08915 

1.15 

1.42078 

.15253 

1 . 73741 

.23990 

0.81775 

.91262 

1.2229 

. 08738 

1.16 

1.43822 

.15783 

1.75171 

. 24346 

.82104 

.91436 

1.2180 

. 08564 

1.17 

1.45581 

.16311 

1.76618 

.24703 

.82427 

.91607 

1.2132 

. 08393 

1.18 

1.47355 

. 16836 

1 . 78083 

.25062 

. 82745 

.91774 

1.2085 

. 08226 

1.19 

1.49143 

. 17360 

1.79565 

.25422 

. 83058 

.91938 

1 . 2040 

. 08062 

1.20 

1 . 50946 

. 17882 

1.81066 

.25784 

0.83365 

.92099 

1.1995 

.07901 

1.21 

1 . 52764 

. 18402 

1 . 82584 

.26146 

. 83668 

. 92256 

1.1952 

. 07744 

1.22 

1 . 54598 

. 18920 

1.84121 

.26510 

.83965 

.92410 

1.1910 

. 07590 

1.23 

1 . 56447 

. 19437 

1.85676 

.26876 

.84258 

.92561 

1.1868 

. 07439 

1.24 

1.58311 

.19951 

1 . 87250 

. 27242 

.84546 

. 92709 

1.1828 

.07291 

1.25 

1.60192 

.20464 

1.88842 

.27610 

0.84828 

. 92854 

1.1789 

.07146 

1.26 

1 . 62088 

. 20975 

1 . 90454 

.27979 

.85106 

.92996 

1.1750 

.07004 

1.27 

1 . 64001 

.21485 

1.92084 

. 28349 

. 85380 

.93135 

1.1712 

. 06865 

1.28 

1 . 65930 

.21993 

1.93734 

.28721 

.85648 

.93272 

1.1676 

. 06728 

1.29 

1 . 67876 

.22499 

1 . 95403 

. 29093 

.85913 

. 93406 

1 . 1640 

. 06594 

1.30 

1 . 69838 

. 23004 

1 . 97091 

.29467 

0.86172 

.93537 

1.1605 

.06463 

1.31 

1.71818 

. 23507 

1 . 98800 

. 29842 

. 86428 

. 93665 

1.1570 

. 06335 

1.32 

1.73814 

. 24009 

2 . 00528 

.30217 

.86678 

.93791 

1.1537 

. 06209 

1.33 

1 . 75828 

.24509 

2.02276 

.30594 

.86925 

.93914 

1 . 1504 

. 06086 

1.34 

1 . 77860 

.25008 

2.04044 

.30972 

.87167 

. 94035 

1.1472 

. 05965 

1.S5 

1 . 79909 

.25505 

2.05833 

.31352 

0.87405 

.94154 

1 . 1441 

.05846 

1.36 

1.81977 

.26002 

2.07643 

.31732 

.87639 

. 94270 

1.1410 

.05730 

1.37 

1 . 84062 

. 26496 

2.09473 

.32113 

.87869 

. 94384 

1.1381 

.05616 

1.38 

1.86166 

.26990 

2.11324 

. 32495 

. 88095 

. 94495 

1.1351 

. 05505 

1.39 

1 . 88289 

.27482 

2.13196 

.32878 

.88317 

. 94604 

1.1323 

. 05396 

1.40 

1 . 90430 

. 27974 

2.15090 

. 33262 

0.88535 

.94712 

1 . 1295 

. 05288 

1.41 

1.92591 

.28464 

2.17005 

.33647 

.88749 

.94817 

1.1268 

.05183 

1.42 

1.94770 

. 28952 

2.18942 

. 34033 

. 88960 

.94919 

1.1241 

.05081 

1.43 

1.96970 

. 29440 

2.20900 

. 34420 

.89167 

. 95020 

1.1215 

. 04980 

1.44 

1.99188 

. 29926 

2.22881 

. 34807 

.89370 

.95119 

1.1189 

.04881 

1.45 

2.01427 

.30412 

2.24884 

.35196 

0.89569 

.95216 

1.1165 

.04784 

1.46 

2.03686 

. 30896 

2.26910 

.35585 

. 89765 

.95311 

1.1140 

. 04689 

1.47 

2.05965 

.31379 

2 . 28958 

.35976 

. 89958 

. 95404 

1.1116 

.04596 

1.48 

2.08265 

.31862 

2.31029 

.36367 

.90147 

.95495 

1 . 1093 

.04505 

1.49 

2.10586 

. 32343 

2.33123 

.36759 

.90332 

. 95584 

1 . 1070 

.04416 
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HYPERBOLIC  FtJUTCTIOlVS  (Continued) 

The  logarithms  given  below  show  the  mantissa  only.     The  proper  char- 
acteristic must  be  added. 


Sinh 

X 

Cosh 

X 

Tanh  x 

Coth 

X- 

X 

Value 

logio 

Value 

logio 

Value 

log  10 

Value 

log  10 

1.50 

2 . 12928 

. 32823 

2  35241 

.37151 

0.90515 

. 95672 

1.1048 

.04328 

1.51 

2.15291 

. 33303 

2.37382 

. 37545 

.90694 

. 95758 

1 . 1026 

.04242 

1.52 

2.17676 

.33781 

2 . 39547 

. 37939 

.90870 

.95842 

1.1005 

.04158 

1.53 

2 . 20082 

. 34258 

2.41736 

. 38334 

.91042 

.95924 

1.0984 

. 04076 

1.54 

2.22510 

. 34735 

2.43949 

. 38730 

.91212 

.96005 

1.0963 

. 03995 

1.55 

2 . 24961 

.35211 

2.46186 

.39126 

0.91379 

.96084 

1.0943 

.03916 

1.56 

2 . 27434 

.35686 

2 . 48448 

. 39524 

.91542 

.96162 

1.0924 

. 03838 

1.57 

2 . 29930 

.36160 

2 . 50735 

.39921 

.91703 

. 96238 

1.0905 

. 03762 

1.58 

2 . 32449 

. 36633 

2 . 53047 

. 40320 

.91860 

.96313 

1.0886 

. 03687 

1.59 

2.34991 

.37105 

2 . 55384 

.40719 

.92015 

. 96386 

1.0868 

.03614 

1.60 

2 . 37557 

. 37577 

2 . 57746 

.41119 

0.92167 

.96457 

1.0850 

.03543 

1.61 

2 . 40146 

.38048 

2.60135 

.41520 

.92316 

. 96528 

1.0832 

. 03472 

1.62 

2 . 42760 

.38518 

2 . 62549 

.41921 

. 92462 

. 96597 

1.0815 

. 03403 

1.63 

2 . 45397 

.38987 

2 . 64990 

. 42323 

. 92606 

.96664 

1.0798 

.  0.3336 

1.64 

2.48059 

.39456 

2.67457 

.42725 

.92747 

. 96730 

1.0782 

.03270 

1.65 

2 . 50746 

.39923 

2.69951 

.43 129' 0.92886 

. 96795 

1.0766 

. 03205 

1.66 

2 . 53459 

. 40391 

2 . 72472 

. 43532 

. 93022 

. 96858 

1.0750 

.03142 

1.67 

2.56196 

.40857 

2.75021 

.43937 

.93155 

.96921 

1.0735 

. 03079 

1.68 

2 . 58959 

.41323 

2 . 77596 

.44341 

.93286 

. 96982 

1.0720 

. 03018 

1.69 

2.61748 

.41788 

2.80200. 

. 44747 

.93415 

.97042 

1.0706 

.02958 

1.70 

2 . 64563 

.42253 

2 . 82832 

.45153 

.93541 

. 97100 

1.0691 

.02900 

1.71 

2.67405 

.42717 

2.85491 

.45559 

. 93665 

.97158 

1.0676 

.02842 

1.72 

2 . 70273 

. 43180 

2.88180 

. 45966 

. 93786 

.97214 

1.0663 

. 02786 

1.73 

2.73168 

.43643 

2.90897 

.46374 

.93906 

. 97269 

1.0649 

.02731 

1.74 

2 . 76091 

.44105 

2.93643 

. 46782 

.94023 

.97323 

1.0636 

.02677 

1.75 

2.79041 

.44567 

2.96419 

.47191 

0.94138 

.97376 

1.0623 

. 02624 

1.76 

2 . 82020 

.45028 

2 . 99224 

.47600 

.94250 

. 97428 

1.0610 

. 02572 

1.77 

2 , 85026 

.45488 

3.02059 

.48009 

.94361 

.97479 

1.0598 

.02521 

1.78 

2.88061 

.45948 

3 . 04925 

.48419 

.94470 

. 97529 

1.0585 

.02471 

1.79 

2.91125 

.46408 

3.07821 

. 48830 

.94576 

. 97578 

1.0574 

. 02422 

1.80 

2 . 94217 

. 46867 

3 . 10747 

.49241 

0.94681 

. 97626 

1.0562 

. 02374 

1.81 

2 . 97340 

. 47325 

3  13705 

.49652 

.94783 

. 97673 

1 . 0550 

.02327 

1.82 

3 . 00492 

. 47783 

3.16694 

.50064 

.94881 

.97719 

1 . 0539 

.02281 

1.83 

3 . 03674 

. 48241 

3.19715 

. 50476 

.94983 

.97764 

1 . 0528 

. 02236 

1.84 

3.0688d 

48698 

3 . 22768 

. 50889 

.95080 

. 97809 

1.0518 

.02191 

1.85 

3 . 10129 

.49154 

3 . 25853 

.51302 

0.95175 

.97852 

1.0507 

.02148 

1.86 

3 . 13403 

.49610 

3 . 28970 

.51716 

.95268 

. 97893 

1.0497 

.02105 

1.87 

3 . 16709 

.50066 

3.32121 

.52130 

. 95359 

.97936 

1.0487 

.02064 

1.88 

3.20046 

.50521 

3 . 35305 

. 52544 

.95449 

. 97977 

1.0477 

.02023 

1.89 

3.23415 

.50976 

3.38522 

. 52959 

.95537 

.98017 

1.0467 

.01983 

1.90 

3.26816 

. 51430 

3.41773 

. 53374 

0.95624 

.98057 

1.0458 

.01943 

1.91 

3 . 30250 

.51884 

3 . 45058 

. 53789 

.95709 

.98095 

1.0448 

. 01905 

1.92 

3.33718 

52338 

3 . 48378 

. 54205 

. 95792 

.98133 

1.0439 

.0186Z 

1.93 

3.37218 

. 52791 

3.51733 

.54621 

. 95873 

.98170 

1 . 0430 

.01830 

1.94 

3 . 40752 

. 53244 

3.55123 

. 55038 

. 95953 

.98206 

1.0422 

. 01794 

1.95 

3.44321 

. 53696 

3 . 58548 

. 55455 

0.96032 

. 98242 

1.0413 

.01758 

1.96 

3 . 47923 

.54148 

3.62009 

. 55872 

.96109 

. 98276 

1.0405 

.01724 

1.97 

3.51561 

.54600 

3 . 65507 

. 56290 

.96185 

.98311 

1 . 0397 

.01689 

1.98 

3.55234 

. 55051 

3.69041 

. 56707 

. 96259 

. 98344 

1 . 0389 

.01656 

1.99 

3.58942 

.55502 

3.72611 

.57126 

.963ai 

. 98377 

1.0381 

.01623 
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HYPERBOLIC  FUNCTIONS  (Continued) 

The  logarithms  given  below  show  the  mantissa  only.     The  proper  char- 
acteristic must  be  added. 


Sinh 

X 

Cosh 

X 

Tanh  x 

Coth 

X 

X 

Value 

logij 

Value 

logio 

Value 

logio 

Value 

logio 

2.00 

3 . 62686 

. 55953 

3.76220 

.57544 

0.96403 

. 98409 

1 . 0373 

.01591 

2.01 

3 . 66466 

. 56403 

3 . 79865 

.57963 

. 96473 

. 98440 

1 . 0366 

. 01560 

2.02 

3.70283 

. 56853 

3 . 83549 

. 58382 

.96541 

.98471 

1.0358 

.01529 

2.03 

3.74138 

. 57303 

3.87271 

. 58802 

.96609 

. &8502 

1.0351 

.01498 

2.04 

3.78029 

. 57753 

3.91032 

.59221 

. 96675 

.98531 

1.0344 

.01469 

2.05 

3.81958 

. 58202 

3 . 94832 

.59641 

0.96740 

. 98560 

1.0337 

.01440 

2.06 

3.85926 

. 58650 

3.98671 

. 60061 

. 96803 

. 98589 

1 . 0330 

.01411 

2.07 

3.89932 

. 59099 

4.02550 

. 60482 

. 96865 

.98617 

1.0324 

.01383 

2.08 

3.93977 

.59547 

4.06470 

. 60903 

.96926 

.98644 

1.0317 

.01356 

2.09 

3.98061 

. 59995 

4.10430 

.61324 

. 96986 

. 98671 

1.0311 

.01329 

2.10 

4.02186 

.60443 

4.14431 

.61745 

0.97045 

. 98697 

1.0304 

.01303 

2.11 

4.06350 

. 60890 

4.18474 

.62167 

.97103 

. 98723 

1 . 0298 

.01277 

2.12 

4.10555 

.61337 

4.22558 

. 62589 

.97159 

.98748 

1 . 0292 

.01252 

2.13 

4.14801 

.61784 

4.26685 

.63011 

.97215 

.98773 

1 . 0286 

.01227 

2.14 

4.19089 

.62231 

4.30855 

.63433 

. 97269 

.98798 

1 . 0281 

.01202 

2.15 

4.23419 

. 62677 

4.35067 

.63856 

0.97323 

.98821 

1 . 0275 

.01179 

2.16 

4.27791 

.63123 

4.39323 

. 64278 

.97375 

.98845 

1 . 0270 

.01155 

2.17 

4.32205 

. 63569 

4.43623 

.64701 

. 97426 

. 98868 

1 . 0264 

.01132 

2.18 

4.36663 

.64015 

4.47967 

.65125 

.97477 

. 98890 

1 . 0259 

.01110 

2.19 

4.41165 

.64460 

4.52356 

. 65548 

.97526 

.98912 

1.0254 

.01088 

2.20 

4.45711 

. 64905 

4.56791 

. 65972 

0.97574 

.98934 

1.0249 

.01066 

2.21 

4.50301 

.65350 

4.61271 

.66396 

. 97622 

. 98955 

1 . 0244 

.01045 

2.22 

4.54936 

. 65795 

4.65797 

. 66820 

. 97668 

.98975 

1 . 0239 

.01025 

2.23 

4.59617 

. 66240 

4.70370 

. 67244 

.97714 

. 98996 

1 . 0234 

.01004 

2.24 

4.64344 

. 66684 

4.74989 

. 67668 

.97759 

.99016 

1 . 0229 

.00984 

2.25 

4.69117 

.67128 

4.79657 

. 68093 

0.97803 

. 99035 

1 . 0225 

.00965 

2.26 

4.73937 

.67572 

4.84372 

.68518 

.97846 

. 99054 

1 . 0220 

.00946 

2.27 

4.78804 

.68016 

4.89136 

. 68943 

.97888 

. 99073 

1.0216 

.00927 

2.28 

4.83720 

. 68459 

4 . 93948 

.69368 

.97929 

. 99091 

1.0211 

.00909 

2.29 

4.88684 

. 68903 

4.98810 

. 69794 

. 97970 

.99109 

1.0207 

.00891 

2.30 

4.93696 

. 69346 

5.03722 

.70219 

0.98010 

.99127 

1 . 0203 

.00873 

2.31 

4.98758 

. 69789 

5.08684 

. 70645 

. 98049 

.99144 

1.0199 

. 00856 

2.32 

5.03870 

. 70232 

5.13697 

.71071 

. 98087 

.99161 

1.0195 

.00839 

2.33 

5.09032 

. 70675 

5.18762 

.71497 

.98124 

.99178 

1.0191 

.00822 

2.34 

5 . 14245 

.71117 

5.23878 

.71923 

.98161 

.99194 

1.0187 

.00806 

2.35 

5.19510 

.71559 

5.29047 

. 72349 

0.98197 

.99210 

1.0184 

.00790 

2.36 

5 . 24827 

.72002 

5.34269 

.72776 

.98233 

.99226 

1.0180 

.00774 

2.37 

5.30196 

. 72444 

5.39544 

. 73203 

.98267 

.99241 

1.0176 

.00759 

2.38 

5.35618 

. 72885 

5.44873 

.73630 

.98301 

. 99256 

1.0173 

.00744 

2.39 

5.41093 

. 73327 

5.50256 

. 74056 

.98335 

. 99271 

1.0169 

.00729 

2.40 

5.46623 

. 73769 

5.55695 

. 74484 

0.98367 

.99285 

1.0166 

.00715 

2.41 

5.52207 

.74210 

5.61189 

.74911 

. 98400 

. 99299 

1.0163 

.00701 

2.42 

5.57847 

. 74652 

5.66739 

. 75338 

.98431 

.99313 

1.0159 

.00687 

2.43 

5.63542 

. 75093 

5.72346 

.75766 

.98462 

.99327 

1.0156 

.00673 

2.44 

5.69294 

. 75534 

5.78010 

.76194 

.98492 

. 99340 

1.0153 

.00660 

2.45 

5.75103 

. 75975 

5.83732 

.76621 

0.98522 

. 99353 

1.0150 

.00647 

2.46 

5.80969 

.76415 

5.89512 

. 77049 

.98551 

. 99366 

1.0147 

.00634 

2.47 

5.86893 

. 76856 

5.95352 

.77477 

.98579 

.99379 

1.0144 

.00621 

2.48 

5.92876 

. 77296 

6.01250 

. 77906 

.98607 

.99391 

1.0141 

.00609 

2.49 

5.98918 

. 77737 

6.07209 

. 78334 

.98635 

. 99403 

1.0138 

.00597 
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HYPERBOLIC  FUNCTIONS  (Continued) 

The  logarithms  given  below  show  the  mantissa  only.     The  proper  char 
Bcteristic  must  be  added. 


Sinh  X 


Value 


Cosh  X 
Value        logio 


Tanh  x 
Value       log  10 


Coth  X 
Value        logi 


6 . 05020 
6.11183 
6.17407 
6.23692 
6.30040 

6.36451 
6.42926 
6.49464 
6.56068 
6.62738 

6 . 69473 
6.76276 
6.83146 
6.90085 
6.97092 

7.04169 
7.11317 
7.18536 
7.25827 
7.33190 

7.40628 
7.48137 
7.55722 
7.63383 
7.71121 

7.78935 
7.86828 
7.94799 
8.02849 
8.10980 

8.19192 
8.27486 
8 . 35862 
8.44322 
8.52867 

8.61497 
8.70213 
8.79016 
8.87907 
8.96887 

9.05956 
9.15116 
9.24368 
9.33712 
9.43149 

9.52681 
9.62308 
9.72031 
9.81851 
9.91770 


.78177 
.78617 
. 79057 
. 79497 
. 79937 

.80377 
.80816 
.81256 
.81695 
.82134 

. 82573 
. 83012 
.83451 
. 83890 
. 84329 

. 84768 
. 85206 
. 85645 
. 86083 
.86522 

. 86960 
.87398 
.87836 
. 88274 
.88712 

.89150 
. 89588 
. 90026 
. 90463 
.90901 

.91339 

.91776 
.92213 
.92651 
.93088 

.93525 
. 93963 
.94400 
.94837 
.95274 

.95711 
.96148 
. 96584 
.97021 
, 97458 

.97895 
.98331 
.98768 
.99205 
.99641 


6.13229 
6.19310 
6.25453 
6.31658 
6.37927 

6.44259 
6.50656 
6.57118 
6.63646 
6.70240 

6.76901 
6.83629 
6.90426 
6.97292 
7.04228 

7.11234 
7.18312 
7.25461 
7.32683 
7.39978 

7.47347 
7.54791 
7.62310 
7.69905 

7.77578 

7.85328 
7.93157 
8.01065 
8 . 09053 
8.17122 

8.25273 
8.33506 
8.41823 
8.50224 
8.58710 

8.67281 
8.75940 
8.84686 
8.93520 
9.02444 


,11458 
20564 
29761 
39051 
48436 

,57915 
67490 
77161 
86930 
96798 


. 78762 
.79191 
.79619 
. 80048 
. 80477 

. 80906 
.81335 
.81764 
.82194 
, 82623 


0.98661 
. 98688 
.98714 
.98739 
. 98764 

0.98788 
.98812 
. 98835 
.98858 
.98881 


.83052  0.98903 
.834821  .98924 
,839121  .98946 


,84341 
,84771 


, 98966 
, 98987 


85201  0.99007 


.85631 
.86061 
. 86492 
.86922 

.87352 
.87783 
.88213 
. 88644 
. 89074 


. 99026 
.99045 
. 99064 
. 99083 

0.99101 
.99118 
.99136 
.99153 
.99170 


.89505:0.99186 
.89936  .99202 


.90367 
,90798 
,91229 

.91660 
.92091 
,92522 
.92953 
.93385 

.93816 
.94247 
, 94679 
.95110 
,95542 

. 95974 
. 96405 
.96837 
.97269 
,97701 

.98133 
.98565 
.98997 
.99429 
.99861 


10.01787  00078  10.06766  .00293 


.99218 
. 99233 
. 99248 

0.99263 
.99278 
.99292 
.99306 
.99320 

0.99333 
. 99346 
.99359 
.99372 
. 99384 

0.99396 
. 99408 
.99420 
.99431 
. 99443 

0 . 99454 
. 99464 
.99475 
. 99485 
.99496 


.99415 
.99426 
.99438 
. 99449 
. 99460 

. 99470 
.99481 
.99491 
.99501 
.99511 

.99521 
. 99530 
. 99540 
. 99549 
. 99558 

.99566 
.99575 
. 99583 
. 99592 
.99600 

.99608 
.99615 
. 99623 
.99631 
.99638 

.  99645 
.99652 
. 99659 
.99666 
.99672 

.  99679 
.  99685 
,99691 
.99698 
.99704 

. 99709 
.99715 
.99721 
.99726 
.99732 

.99737 
.99742 
,99747 
,99752 
.99757 

.99762 
. 99767 
.99771 
.99776 
.99780 


0.99505  .99785 


1.0136 
1.0133 
1.0130 
1.0128 
1.0125 

1.0123 
1.0120 
1.0118 
1.0115 
1.0113 

1.0111 
1.0109 
1.0107 
1.0104 
1 . 0102 

1.0100 
1 . 0098 
1 . 0096 
1 . 0094 
1.0093 

1.0091 
1 . 0089 
1.00S7 
1 . 0085 
1.0084 

1 . 0082 
1 . 0080 
1 . 0079 
1.0077 
1.0076 

1.0074 
1 . 0073 
1.0071 
1 . 0070 
1.0069 

1.0067 
1 . 0066 
1 . 0065 
1 . 0063 
1 . 0062 


,0061 
,0060 


1 . 0058 


,0057 
,0056 


1 . 0055 
1.0054 


0053 
0052 
,0051 


. 00585 
.00574 
.00562 
.00551 
.00540 

.00530 
.00519 
. 00509 
.00499 
, 00489 

, 00479 
,00470 
,00460 
,00451 
, 00442 

, 00434 
,00425 
.00417 
, 00408 
, 00400 

, 00392 
, 00385 
. 00377 
, 00369 
, 00362 

. 00355 
. 00348 
,00341 
, 00334 
,00328 

,00321 
,00315 
, 00309 
, 00302 
, 00296 

.00291 
,00285 
,00279 
.00274 
, 00268 

.00263 
, 00258 
, 00253 
, 00248 
,00243 

.00238 
.00233 
.00229 
.00224 
.00220 


1.0050  .002)5 
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HYPERBOLIC  FUNCTIONS  (Continued) 

The  logarithms  given  below  show  the  mantissa  only.      The  propw  char- 
acteristic must  be  added. 


Sinh 

X 

Cosh 

X 

Tanl 

)  X 

Coth 

X 

Value 

logio 

Value 

logio 

Value 

log  10 

Value 

logio 

3.0 

10.0179 

.00078 

10.0677 

.00293 

0.99505 

.99785 

1 . 0050 

.00215 

3.1 

11.0765 

. 04440 

11.1215 

.04616 

.99595 

. 99824 

1 . 0041 

.00176 

3.2 

12.2459 

. 08799 

12.2866 

. 08943 

.99668 

. 99856 

1 . 0033 

.00144 

3.3 

13.5379 

.13165 

13 . 5748 

. 13273 

. 99728 

.99882 

1 . 0027 

.00118 

3.4 

14.9654 

. 17509 

14.9987 

.17605 

.99777 

. 99903 

1.0022 

.00097 

3.5 

16.5426 

.21860 

16.5728 

.21940 

0.99818 

.99921 

1.0018 

. 00079 

3.6 

18.2855 

.26211 

18.3128 

.26275 

.99851 

. 99935 

1.0015 

. 00065 

3.7 

20.2113 

.30559 

20.2360 

.30612 

. 99878 

. 99947 

1.0012 

.00053 

3.8 

22 . 3394 

. 34907 

22.3618 

.34951 

.99900 

.99957 

1.0010 

.00043 

3.9 

24.6911 

.39254 

24.7113 

.39290 

.99918 

.99964 

1.0008 

.00036 

4.0 

27.2899 

.43600 

27.3082 

.43629 

0.99933 

.99971 

1.0007 

. 00029 

4.1 

30.1619 

.47946 

30.1784 

.47970 

.99945 

.99976 

1 . 0005 

.00024 

4.2 

33.3357 

. 52291 

33.3507 

.52310 

. 99955 

. 99980 

1 . 0004 

.00020 

4.3 

36.8431 

.56636 

36.8567 

.56652 

. 99963 

.99984 

1.0004 

.00016 

4.4 

40.7193 

.60980 

40.7316 

. 60993 

.99970 

.99987 

1.0003 

.00013 

4.5 

45 . 0030 

.65324 

45.0141 

.65335 

0.99975 

. 99989 

1.0002 

.00011 

4.6 

49.7371 

. 69668 

49 . 7472 

. 69677 

.99980 

.99991 

1 . 0002 

.00009 

4.7 

54 . 9690 

. 74012 

54.9781 

. 74019 

. 99983 

. 99993 

1.0002 

.00007 

4.8 

60.7511 

. 78355 

60.7593 

.78361 

.99986 

.99994 

1.0001 

00006 

4.9 

67.1412 

.82699 

67.1486 

.82704 

.99989 

.99995 

1.0001 

.00005 

5.0 

74.2032 

.87042 

74.2099 

.87046 

0.99991 

.99996 

1.0001 

.00004 

FACTORIALS,   EXACT  VALUES   AND   RECIPROCALS 


n 

n! 

n 

n! 

n 

\/n\ 

n 

\/n\ 

1 
2 
3 
4 
6 

6 

7 

8 

9 

10 

1 

2 

6 

24 

120 

720 

5040 

40320 

362880 

3628800 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

39916800 

479001600 

6227020800 

87178291200 

1307674368000 

20922789888000 

355687428096000 

6402373705728000 

121645100408832000 

2432902008176640000 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

1. 
0.5 

. 16667 

.41667  X  10-1 
.83333  X  10-2 

.13889  X  10-2 
.19841  X  10-3 
.24802  X  10-4 
.27557  X  10-5 
.27557  X  10-« 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

.25052  X  10-7 
.20877  X  10-8 
.16059  X  10-9 
.11471  X  10-10 
.76472  X  10-12 

.47795  X  10-13 
.28115  X  10-" 
.15619  X  10-15 
.82206  X  10-" 
.41103  X  10-18 

DEGREES— RADIANS 

1  radian  =  57°  17'  44".80625 


1  radian  =  57.29577  95131  degrees 
1  radian  =  3437.74677  07849  minutes 
1  radian  =  206264.80625  seconds 

1  degree  =  0.01745  32925  19943  radians 
1  minute  =  0.00029  08882  08666  radians 
1  second  =  0.00000  48481   36811  radians 


log 
1.75812  26324 
3.53627  38828 
5.31442  51332 

8.24187  73676-10 
6.46372  61172-10 
4.68557  48668-10 
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DEGREES— RADIANS 


The  table  gives  in  radians  the  angle  which  is  expressed  in  degrees  and 
minutes  at  the  side  and  top.  Angles  expressed  to  the  nearest  minu».e  and 
second  can  readily  be  converted  to  radians  by  adding  to  the  equivalent  of 
the  whole  number  of  degrees  the  equivalents  of  the  minutes  and  seconds 
found  on  the  third  page  of  this  table. 


00' 


10 


20 


30 


40 


50 


0 

0.00000 

0.00291 

0.00582 

0.00873 

0.01164 

0.01454 

1 

0.01745 

0.02036 

0.02327 

0.02618 

0.02909 

0.03200 

2 

0.03491 

0.03782 

0 . 04072 

0 . 04363 

0 . 04654 

0.04945 

3 

0.05236 

0.05527 

0.05818 

0.06109 

0.06400 

0.06690 

4 

0.06981 

0.07272 

0.07563 

0.07854 

0.08145 

0.08436 

5 

0.08727 

0.09018 

0.09308 

0.09599 

0.09890 

0.10181 

6 

0.10472 

0 . 10763 

0.11054 

0.11345 

0.11636 

0.11926 

7 

0.12217 

0.12508 

0.12799 

0.13090 

0.13381 

0.13672 

8 

0.13963 

0.14254 

0.14544 

0.14835 

0.15126 

0.15417 

9 

0.15708 

0.15999 

0.16290 

0.16581 

0.16872 

0.17162 

10 

0.17453 

0.17744 

0.18035 

0.18326 

0.18617 

0.18908 

11 

0.19199 

0.19490 

0.19780 

0.20071 

0 . 20362 

0.20653 

12 

0.20944 

0.21235 

0.21526 

0.21817 

0.22108 

0.22398 

13 

0.22689 

0.22980 

0.23271 

0.23562 

0 . 23853 

0.24144 

14 

0.24435 

0.24725 

0.25016 

0.25307 

0.25598 

0 . 25889 

li 

0.26180 

0.26471 

0.26762 

0.27053 

0.27343 

0.27634 

16 

0.27925 

0.28216 

0.28507 

0.28798 

0 . 29089 

0.29380 

17 

0.29671 

0.29961 

0.30252 

0 . 30543 

0 . 30834 

0.31125 

.  18 

0.31416 

0.31707 

0.31998 

0.32289 

0.32579 

0.32870 

19 

0.33161 

0.33452 

0.33743 

0.34034 

0.34325 

0.34616 

29 

0.34907 

0.35197 

0 . 35488 

0.35779 

0.36070 

0.36361 

21 

0.36652 

0 . 36943 

0.37234 

0.37525 

0.37815 

0.38106 

22 

0.38397 

0.38688 

0.38979 

0.39270 

0.39561 

0 . 39852 

23 

0.40143 

0.40433 

0.40724 

0.41015 

0.41306 

0.41597 

24 

0.41888 

0.42179 

0.42470 

0.42761 

0.43051 

0.43342 

25 

0.43633 

0.43924 

0.44215 

0.44506 

0.44797 

0.45088 

26 

0.45379 

0.45669 

0.45960 

0.46251 

0.46542 

0.46833 

27 

0.47124 

0.47415 

0.47706 

0.47997 

0.48287 

0.48578 

28 

0.48869 

0.49160 

0.49451 

0.49742 

0 . 50033 

0.50324 

29 

0.50615 

0.50905 

0.51196 

0.51487 

0.51778 

0.52069 

30 

0.52360 

0.52651 

0.52942 

0 . 53233 

0.53523 

0.53814 

31 

0.54105 

0.54396 

0.54687 

0 . 54978 

0.55269 

0.55560 

32 

0.55851 

0.56141 

0.56432 

0.56723 

0.57014 

0.57305 

33 

0.57596 

0.57887 

0.58178 

0.58469 

0.58759 

0.59050 

34 

0.59341 

0.59632 

0.59923 

0.60214 

0 . 60505 

0.60796 

35 

0.61087 

0.61377 

0.61668 

0.61959 

0.62250 

0.62541 

36 

0.62832 

0.63123 

0.63414 

0.63705 

0.63995 

0.64286 

37 

0.64577 

0.64868 

0.65159 

0.65450 

0.65741 

0.66032 

38 

0.66323 

0.66613 

0 . 66904 

0.67195 

0.67486 

0.67777 

39 

0.68068 

0.68359 

0.68650 

0.68941 

0.69231 

0.69522 

40 

0.69813 

0.70104 

0.70395 

0.70686 

0.70977 

0.71268 

41 

0.71558 

0.71849 

0.72140 

0.72431 

0.72722 

0.73013 

42 

0.73304 

0.73595 

0.73886 

0.74176 

0.74467 

0.74758 

43 

0.75049 

0.75340 

0.75631 

0.75922 

0.76213 

0.76504 

44 

0.76794 

0.77085 

0.77376 

0.77667 

0.77958 

0 . 78249 

45 

0.78540 

0.78831 

0.79122 

0.79412 

0.79703 

0.79994 

46 

0.80285 

0.80576 

0.80867 

0.81158 

0.81449 

0.81740 

47 

0.82030 

0.82321 

0.82612 

0.82903 

0.83194 

0.83485 

48 

0.83776 

0.84067 

0.84358 

0.84648 

0.84939 

0.85230 

49 

0.85521 

0.85812 

0.86103 

0.86394 

0.86685 

0.86976 

50 

0.87266 

0.87557 

0.87848 

0.88139 

0.88430 

0.88721 

Ul 


DEGREES— RADIANS  (Continued) 


^     o      1 

00'   1 

10   1 

20 

30 

40 

50 

50 

0.87266 

0.87557 

0.87848 

0.88139 

0.88430 

0.88721 

61 

0.89012 

0 . 89303 

0.89594 

0.89884 

0.90175 

0.90466 

52 

0.90757 

0.91048 

0.91339 

0.91630 

0.91921 

0.92212 

53 

0.92502 

0.92793 

0.93084 

0.93375 

0.93666 

0.93957 

54 

0.94248 

0.94539 

0.94830 

0.95120 

0.95411 

0 . 95702 

55 

0.95993 

0.96284 

0.96575 

0.96866 

0.97157 

0 . 97448 

56 

0.97738 

0.98029 

0.98320 

0.98611 

0.98902 

0.99193 

57 

0.99484 

0.99775 

1.00066 

1.00356 

1 . 00647 

1 . 00938 

58 

1.01229 

1.01520 

1.01811 

1.02102 

1.02393 

1.02684 

59 

1.02974 

1.03265 

1.03556 

1.03847 

1.04138 

1.04429 

60 

1.04720 

1.05011 

1.05302 

1.05592 

1.05883 

1.06174 

61 

1.06465 

1.06756 

1.07047 

1.07338 

1.07629 

1.07920 

62 

1.08210 

1.08501 

1.08792 

1.09083 

1.09374 

1.09665 

63 

1.09956 

1.10247 

1.10538 

1.10828 

1.11119 

1.11410 

64 

1.11701 

1.11992 

1.12283 

1.12574 

1.12865 

1.13156 

65 

1.13446 

1.13737 

1.14028 

1.14319 

1.14610 

1.14901 

66 

1.15192 

1.15483 

1 . 15774 

1.16064 

1.16355 

1.16646 

67 

1.16937 

1.17228 

1.17519 

1.17810 

1.18101 

1 . 18392 

68 

1 . 18682 

1.18973 

1.19264 

1.19555 

1 . 19846 

1.20137 

69 

1 . 20428 

1.20719 

1.21009 

1.21300 

1.21591 

1.21882 

70 

1.22173 

1 . 22464 

1.22755 

1 . 23046 

1 . 23337 

1.23627 

71 

1.23918 

1 . 24209 

1 . 24500 

1.24791 

1.25082 

1.25373 

72 

1.25664 

1.25955 

1.26245 

1.26536 

1 . 26827 

1.27118 

73 

1 . 27409 

1 . 27700 

1.27991 

1 . 28282 

1 . 28573 

1.28863 

74 

1.29154 

1.29445 

1.29736 

1 . 30027 

1.30318 

1 . 30609 

75 

1 . 30900 

1.31191 

1.31481 

1.31772 

1 . 32063 

1 . 32354 

76 

1.32645 

1.32936 

1.33227 

1.33518 

1 . 33809 

1 . 34099 

77 

1 . 34390 

1 . 34681 

1 . 34972 

1.35263 

1.35554 

1 . 35845 

78 

1.36136 

1 . 36427 

1.36717 

1 . 37008 

1.37299 

1 . 37590 

79 

1.37881 

1.38172 

1 . 38463 

1 . 38754 

1 . 39045 

1 . 39335 

80 

1.39626 

1.39917 

1 . 40208 

1 . 40499 

1 . 40790 

1.41081 

81 

1.41372 

1.41663 

1.41953 

1 . 42244 

1.42535 

1.42826 

82 

1.43117 

1 . 43408 

1 . 43699 

1 . 43990 

1.44281 

1.44571 

83 

1.44862 

1.45153 

1 . 45444 

1.45735 

1.46026 

1.46317 

84 

1.46608 

1 . 46899 

1.47189 

1 . 47480 

1.47771 

1 . 48062 

85 

1.48353 

1 . 48644 

1.48935 

1.49226 

1.49517 

1 . 49807 

86 

1 . 50098 

1 . 50389 

1 . 50680 

1.50971 

1.51262 

1.51553 

87 

1.51844 

1.52135 

1.52425 

1.52716 

1 . 53007 

1.53298 

88 

1.53589 

1 . 53880 

1.54171 

1 . 54462 

1 . 54753 

1 . 55043 

89 

1.55334 

1.55625 

1.55916 

1 . 56207 

1 . 56498 

1 . 56789 

90 

1 . 57080 

1.57371 

1.57661 

1 . 57952 

1 . 58243 

1 . 58534 

91 

1.58825 

1.59116 

1 . 59407 

1.59698 

1 . 59989 

1 . 60279 

92 

1 . 60570 

1.60861 

1.61152 

1.61443 

1.61734 

1.62025 

93 

1.62316 

1 . 62607 

1.62897 

1.63188 

1 . 63479 

1 . 63770 

94 

1 . 64061 

1 . 64352 

1 . 64643 

1 . 64934 

1.65225 

1.65516 

95 

1 . 65806 

1 . 66097 

1 . 66388 

1 . 66679 

1 . 66970 

1.67261 

96 

1 . 67552 

1 . 67842 

1.68133 

1 . 68424 

1.68715 

1 . 69006 

97 

1 . 69297 

1 . 69588 

1 . 69879 

1.70170 

1 . 70460 

1.70751 

98 

1.71042 

1.71333 

1.71624 

1.71915 

1.72206 

1 . 72497 

99 

1 . 72788 

1 . 73078 

1 . 73369 

1 . 73660 

1.73951 

1 . 74242 

100 

1 . 74533 

1 . 74824 

1.75115 

1 . 75406 

1.75696 

1 . 75987 

101 

1.76278 

1 . 76569 

1  76860 

1.77151 

1 . 77442 

1.77733 

102 

1 . 78024 

1.78314 

1 . 78605 

1 . 78896 

1.79187 

1 . 79478 

103 

1.79769 

1 . 80060 

1.80351 

1 . 80642 

1 . 80932 

1.81223 

104 

1.81514 

1.81805 

1.82096 

1 . 82387 

1 . 82678 

1 . 82969 

105 

1.83260 

1 . 83550 

1.83841 

1.84132 

1 . 84423 

1.84714 

106 

1 . 85004 

1.85296 

1 . 85587 

1 . 85878 

1.86168 

1 . 86459 

107 

1 . 86750 

1.87041 

1.87332 

1.87623 

1.87914 

1 . 88205 

108 

1 . 88496 

1 . 88786 

1 . 89077 

1 . 89368 

1 . 89659 

1 . 89950 

109 

1.90241 

1 . 90532 

1.90823 

1.91114 

1.91404 

1.91695 

110 

1.91986 

1.92277 

1.92568 

1 . 92859 

1.93150 

1.93441 
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DEGREES— RADIANS    (Concluded) 


Deg. 

Radians 

Deg. 

Radians 

Min. 

Radians 

Sec. 

Radians 

90 

1 . 57080 

1  150 

2.61799 

0 

0.00000 

0 

0.00000 

91 

1 . 58825 

1  151 

2.63545 

1 

0.00029 

1 

0.00000 

92 

1 . 60570 

152 

2.65290 

2 

0.00058 

2 

0.00001 

93 

1.62316 

153 

2 . 67035 

3 

0.00087 

3 

0.00001 

94 

1 . 64061 

154 

2.68781 

4 

0.00116 

4 

0.00002 

95 

1 . 65806 

155 

2.70526 

5 

0.00145 

5 

0.00002 

96 

1.67552 

156 

2.72271 

6 

0.00175 

6 

0.00003 

97 

1.69297 

157 

2.74017 

7 

0.00204 

7 

0.00003 

98 

1.71042 

158 

2 . 75762 

8 

0.00233 

8 

0.00004 

99 

1 . 72788 

159 

2.77507 

9 

0.00262 

9 

0.00004 

100 

1 . 74533 

160 

2.79253 

10 

0.00291 

10 

0.00005 

101 

1 . 76278 

161 

2 . 80998 

11 

0.00320 

11 

0.00005 

102 

1 . 78024 

162 

2.82743 

12 

0.00349 

12 

0.00006 

103 

1.79769 

163 

2 . 84489 

13 

0.00378 

13 

0.00006 

104 

1.81514 

164 

2 . 86234 

14 

0.00407 

14 

0.00007 

105 

1 . 83260 

165 

2.87979 

15 

0.00436 

15 

0.00007 

106 

1 . 85005 

166 

2.89725 

16 

0.00465 

16 

0.00008 

107 

1.86750 

167 

2.91470 

17 

0.00495 

17 

0.00008 

108 

1 . 88496 

168 

2.93215 

18 

0.00524 

18 

0.00009 

109 

1 . 90241 

169 

2 . 94961 

19 

0 . 00553 

19 

0.00009 

110 

1.91986 

170 

2 . 96706 

20 

0.00582 

20 

0.00010 

111 

1.93732 

171 

2 . 98451 

21 

0.00611 

21 

0.00010 

112 

1 . 95477 

172 

3.00197 

22 

0.00640 

22 

0.00011 

113 

1 .  97222 

173 

3.01942 

23 

0.00669 

23 

0.00011 

114 

1 . 98968 

174 

3.03687 

24 

0.00698 

24 

0.00012 

115 

2.00713 

175 

3 . 05433 

25 

0.00727 

25 

0.00012 

116 

2.02458 

176 

3 . 07178 

26 

0.00756 

26 

0.00013 

117 

2.04204 

177 

3.08923 

27 

0.00785 

27 

0.00013 

118 

2.05949 

178 

3 . 10669 

28 

0.00814 

28 

0.00014 

119 

2.07694 

179 

3.12414 

29 

0.00844 

29 

0.00014 

120 

2.09440 

180 

3.14159 

30 

0.00873 

30 

0.00015 

121 

2.11185 

190 

3.31613 

31 

0.00902 

31 

0.00015 

122 

2.12930 

200 

3.49066 

32 

0.00931 

32 

0.00016 

123 

2 . 14676 

210 

3.66519 

33 

0.00960 

33 

0.00016 

124 

2.16421 

220 

3.83972 

34 

0.00989 

34 

0.00016 

125 

2.18166 

230 

4.01426 

35 

0.01018 

35 

0.00017 

126 

2.19911 

240 

4.18879 

36 

0.01047 

36 

0.00017 

127 

2.21657 

250 

4.36332 

37 

0.01076 

37 

0  00018 

128 

2.23402 

260 

4.53786 

38 

0.01105 

38 

0.00018 

129 

2.25147 

270 

4.71239 

39 

0.01134 

39 

0.00019 

130 

2.26893 

280 

4 . 88692 

40 

0.01164 

40 

0.00019 

131 

2.28638 

290 

5.06145 

41 

0.01193 

41 

0.00020 

132 

2 . 30383 

300 

5.23599 

42 

0.01222 

42 

0.00020 

133 

2.32129 

310 

5.41052 

43 

0.01251 

43 

0.0002 J 

134 

2 . 33874 

320 

5.58505 

44 

0.01280 

44 

0.00021 

135 

2.35619 

330 

5.75959 

45 

0.01309 

45 

0.00022 

136 

2 .  37365 

340 

5.93412 

46 

0.01338 

46 

0.00022 

137 

2.39110 

350 

6.10865 

47 

0.01367 

47 

0.00023 

138 

2.40855 

360 

6.28319 

48 

0.01396 

48 

0.00023 

139 

2.42601 

370 

6.45772 

49 

0.01425 

49 

0.00024 

140 

2 . 44346 

380 

6.63225 

50 

0.01454 

50 

0.00024 

141 

2 . 46091 

390 

6 . 80678 

51 

0.01484 

51 

0.00025 

142 

2 . 47837 

400 

6.98132 

52 

0.01513 

52 

0.00025 

143 

2 . 49582 

410 

7.15585 

53 

0.01542 

53 

0 . 00026 

144 

2 . 51327 

420 

7.33038 

54 

0.01571 

54 

0.00026 

145 

2 . 53073 

430 

7.50492 

55 

0.01600 

55 

0.00027 

146 

2.54818 

440 

7.67945 

56 

0.01629 

56 

0.00027 

147 

2.56563 

450 

7.85398 

57 

0.01658 

57 

0.00028 

148 

2 . 58309 

460 

8.02851 

,  58 

0.01687 

58 

0.00028 

149 

2.60054 

470 

8.20305 

59 

0.01716 

59 

0.00029 

150 

2.61799 

480 

8.37758 

'  60 

0  01745 

60 

0.00029 
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DEGREES  AND  DECIMAL  FRACTIONS 
TO  RADIANS 

The  table  below  facilitates  conversion  of  an  angle  expressed  in  degrees  and 
decimal  fractions  into  radians.  To  convert  25.78  into  radians,  find  the  equiv- 
alents, successively,  of  20°,  5°>  0°.7,  0°.08  and  add. 


Deg. 

Radians 

Deg. 

Radians 

Deg. 

Radians 

Deg. 

Radians 

Deg. 

Radians 

10 

0.174533 

1 

0.017453 

0.1 

0.001745 

0.01 

0.000175 

O.OOl 

0.000017 

20 

0.349066 

2 

.034907 

.2 

.003491 

.02 

.000349 

.002 

.000035 

80 

0.523599 

3 

.052360 

.3 

.005236 

.03 

.000524 

.003 

.000052 

40 

0.698132 

4 

.069813 

.4 

.006981 

.04 

. 000698 

.004 

.000070 

.^0 

0.872665 

5 

.087267 

.5 

.008727 

.05 

. 000873 

.005 

.000087 

60 

1.047198 

6 

. 104720 

.6 

.010472 

.06 

.001047 

.006 

.000105 

70 

1.221731 

7 

.122173 

.7 

.012217 

.07 

.001222 

.007 

.000122 

80 

1.396264 

8 

.139626 

.8 

. 013963 

.08 

.001396 

.008 

.000140 

90 

1 . 570797 

9 

. 157080 

.9 

.015708 

.09 

.001571 

.009 

.000157 

RADIANS— DEGREES 


Radians 

Degrees 

Radians 

Degrees 

Radians 

Degrees 

Radians 

Degrees 

1 

57.2958 

0.1 

5.7296 

0.01 

0.5730 

0.001 

0.0573 

2 

114.5916 

.2 

11.4592 

.02 

1.1459 

.002 

.1146 

3 

171.8873 

.3 

17 . 1887 

.03 

1.7189 

.003 

.1719 

4 

229.1831 

.4 

22.9183 

.04 

2.2918 

.004 

.2292 

5 

286.4789 

.5 

28.6479 

.05 

2.8648 

.005 

.2865 

6 

343 . 7747 

.6 

34.3775 

.06 

8.4377 

.006 

.3438 

7 

401.0705 

.7 

40.1071 

.07 

4.0107 

.007 

.4011 

8 

458.3662 

.8 

45.8366 

.08 

4.5837 

.008 

.4584 

9 

515.6620 

.9 

51.5662 

.09 

5.1566 

.009 

.5157 

10 

572.9578 

1.0 

57.2958 

.10 

5.7296 

.010 

.5730 

RADIANS— DEGREES 

Multiples  and  Fractions  of   tv  Radians 


Radians 

Radians 

Deg. 

Radians 

Radians 

Deg. 

Radians 

Radians 

Deg. 

IT 

3.1416 

180 

7r/2 

1 . 5708 

90 

2  ir/3 

2,0944 

120 

1-K 

6.2832 

360 

7r/3 

1.0472 

60 

3  7r/4 

2 . 3562 

135 

3  7r 

9.4248 

540 

7r/4 

0.7854 

45 

5x/6 

2.6180 

150 

4  7r 

12 . 5664 

720 

-n-/5 

0.6283 

36 

7  x/6 

3 . 6652 

210 

5  7r 

15.7080 

900 

7r/6 

0.5236 

30 

5  7r/4 

3 . 9270 

225 

6  7r 

18.8496 

1080 

x/7 

0.4489 

25.714 

4  7r/3 

4.1888 

240 

1  TV 

21.9911 

1260 

7r/8 

0.3927 

22.5 

3  ir/2 

4.7124 

270 

87r 

25.1327 

1440 

7r/9 

0.3491 

20 

5x/3 

5.2360 

300 

9  7r 

28.2743 

1620 

TT/IO 

0.3142 

18 

7  T/4 

5.4978 

315 

10  TT 

31.4159 

1800 

7r/12 

0.2618 

15 

11  7r/6 

5.7596 

330 

DECIMAL  EQUIVALENTS  OF  COMMON 
FRACTIONS 


1/32     2/64  =  0 

.03125 

17/32  34/64  =  0 

.53125 

1/16     2/32     4/64  = 

.0625 

9/16  18/32  36/64  = 

.5625 

3/32     6/64  = 

.09375 

19/32  38/64  = 

.59375 

1/8       4/32     8/64  = 

.125 

5/8     20/32  40/64  = 

.625 

5/32  10/64  = 

. 15625 

21/32  42/64  = 

.65625          1 

3/16     6/32   12/64  = 

.1875 

11/16  22/32  44/64  = 

.6875 

7/32   14/64  = 

.21875 

23/32  46/64  = 

.71875 

1/4       8/32   16/64  = 

.25 

3/4     24/32  48/64  = 

.75 

9/32   18/64  = 

.28125 

25/32  50/64  = 

.78125 

5/16  10/32  20/64  = 

.3125 

13/16  26/32  52/64  = 

.8125 

11/32  22/64  = 

. 34375 

27/32  54/64  = 

. 84375 

3/8     12/32  24/64  = 

.375 

7/8     28/32  56/64  = 

.875 

13/32  26/64  = 

.40625 

29/32  58/64  = 

. 90625 

7/16  14/32  28/64  = 

.  4375 

15/16  30/32  60/64  = 

.9375 

15/32  30/64  = 

.46875 

31/32  62/64  = 

. 96875 

1/2     16/32  32/64  = 

.50 
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MINUTES  AlVD  SECONDS  TO  DECIMAL  PARTS  OF  A 

DEGREE 


MINUTES  AND  SECONDS  TO 

DECIMAL  PARTS  OF  A  DEGREE  TO 

DECIMAL  PARTS  OF  A  DEG. 

MINUTES  AND  SECONDS 

Min.  Degrees 

Sec. 

Degrees 

Deg. 

r 

n 

Deg. 

/ 

" 

0   0.00000 

0 

0.00000 

o.oo 

0 

00 

0.60 

36 

1    .01667 

1 

.00028 

.01 

0 

36 

.61 

36 

36 

2    .03333 

2 

.00056 

.02 

1 

12 

.62 

37 

12 

3    .05 

3 

.00083 

.03 

1 

48 

.63 

37 

48 

4    .06667 

4 

.00111 

.04 

2 

24 

.64 

38 

24 

5    .08333 

5 

.00139 

.05 

3 

.65 

39 

6    .10 

6 

.00167 

.06 

3 

36 

.66 

39 

36 

7    .11667 

7 

.00194 

.07 

4 

12 

.67 

40 

12 

8    .  13333 

8 

.00222 

.08 

4 

48 

.68 

40 

48 

9    .15 

9 

.0025 

.09 

5 

24 

.69 

41 

24 

10   0.16667 

10 

0.00278 

0.10 

6 

0.70 

42 

11    .18333 

11 

.00306 

.11 

6 

36 

.71 

42 

36 

12    .20 

12 

.00333 

.12 

7 

12 

.72 

43 

12 

13    .21667 

13 

.00361 

.13 

7 

48 

.73 

43 

48 

14    .23333 

14 

.00389 

.14 

8 

24 

.74 

44 

24 

15    .25 

15 

.00417 

.15 

9 

.75 

45 

16    .26667 

16 

.00444 

.16 

9 

36 

.76 

45 

36 

17    .28333 

17 

.00472 

.17 

10 

12 

.77 

46 

12 

18    .30 

18 

.005 

.18 

10 

48 

.78 

46 

48 

19    .31667 

19 

.00528 

.19 

11 

24 

.79 

47 

24 

20   0.33333 

20 

0.00556 

0.20 

12 

0.80 

48 

21    .35 

21 

.00583 

.21 

12 

36 

.81 

48 

36 

22    .36667 

22 

.00611 

.22 

13 

12 

.82 

49 

12 

23    .38333 

23 

.00639 

.23 

13 

48 

.83 

49 

48 

24    .40 

24 

.00667 

.24 

14 

24 

.84 

50 

24 

25    .41667 

25 

.00694 

.25 

15 

.85 

51 

26    .43333 

26 

.00722 

.26 

15 

36 

.86 

51 

36 

27    .45 

27 

.0075 

.27 

16 

12 

.87 

52 

12 

28    .46667 

28 

.00778 

.28 

16 

48 

.88 

52 

48 

29    .48333 

29 

.00806 

.29 

17 

24 

.89 

53 

24 

30   0.50 

30 

0 . 00833 

0.30 

18 

0.90 

54 

31    .51667 

31 

.00861 

.31 

18 

36 

.91 

54 

36 

32    . 53333 

32 

.00889 

.32 

19 

12 

.92 

55 

12 

33    .55 

33 

.00917 

.33 

19 

48 

.93 

55 

48 

34    .56667 

34 

.00944 

.34 

20 

24 

.94 

56 

24 

35    . 58333 

35 

.00972 

.35 

21 

.95 

57 

36    .60 

36 

.01 

.36 

21 

36 

.96 

57 

36 

37    .61667 

37 

.01028 

.37 

22 

12 

.97 

58 

12 

38    .63333 

38 

.01056 

.38 

22 

48 

.98 

58 

48 

39    .65 

39 

.01083 

.39 

23 

24 

.99 

59 

24 

40   0.66667 

40 

0.01111 

0.40 

24 

1.00 

60 

41    .68333 

41 

.01139 

.41 

24 

36 

42  .70 

43  .71667 

42 
43 

.01167 
.01194 

.42 
.43 

25 
25 

12 
48 

44    .73333 

44 

.01222 

.44 

26 

24 

45    .75 

45 

.0125 

.45 

27 

Deg. 

Sec. 

46    .76667 

46 

.01278 

.46 

27 

36 

0.000 

0.0 

47    .78333 

47 

.01306 

.47 

28 

12 

.001 

3.6 

48    .80 

48 

.01333 

.48 

28 

48 

.002 

7.2 

49    .81667 

49 

.01361 

.49 

29 

24 

.003 

10.8 

50   0.83333 

50 

0.01389 

0.50 

30 

.004 

14.4 

51    .85 

51 

.01417 

.51 

30 

36 

.005 

18. 

52    .86667 

52 

.01444 

.52 

31 

12 

.006 

21.6 

53    .88333 

53 

.01472 

.53 

31 

48 

.007 

25.2 

54    .90 

54 

.015 

.54 

32 

24 

.008 

28.8 

55    .91667 

55 

.01528 

.55 

33 

.009 

32.4 

56    .93333 

56 

.01556 

.56 

33 

36 

0.010 

36. 

57    .95 

57 

.01583 

.57 

34 

12 

58    .96667 

58 

.01611 

.58 

34 

48 

59    .98333 

59 

.01639 

.59 

35 

24 

60   1.00 

60 

0.01667 

0.60 

36 
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NUMERICAL  CONSTANTS 

Numbers  Containing  v 
■K  =  3.14159  26536        logio  ir  =  0.49714  98727  loge -r  =  1.14472  98858 


Number 

1 

Loga 

rithm 

Number 

Logarithm 

-,/■ 
2w 
Stt 
4x 
Stt 
7r/2 

3.1415 
6.2831 
9.4247 
12.5663 
25.1327 
1 . 5707 

927 
853 
780 
706 
412 
963 

0.4971 
0.7981 
0.9742 
1 . 0992 
1.4002 
0.1961 

499 
799 
711 
099 
399 
199 

7r2 
27r2 
4x2 
l/7r2 

1/(2x2) 

1/(4x2) 

9.8696 
19.7392 
39.4784 
0.1013 
0.0506 
0.0253 

044 
088 
176 
212 
606 
303 

0.9942 
1 . 2953 
1.5963 
9.0057 
8.7046 
8.4036 

997 

297 

597 

003-10 

703-10 

403-10 

7r/3 

1.0471 

976 

0.0200 

286 

v^ 

1 . 7724 

539 

0.2485 

749 

7r/4 

0.7853 

982 

9.8950 

899- 

■10 

•\/x/4  or 

0.8862 

269 

9.9475 

449  - 10 

7r/6 

0.5235 

988 

9.7189 

986- 

-10 

V^/2 

7r/8 

0.3926 

991 

9.5940 

599- 

-10 

Vx/4 

0.4431 

135 

9.6465 

149-10 

27r/3 

2 . 0943 

951 

0.3210 

586 

V^/2 

1 . 2533 

141 

0.0980 

599 

47r/3 
I/tt 

4.1887 
0.3183 

902 
099 

0.6220 
9 . 5028 

886 
501- 

-10 

V2/x 

x3 

0.7978 
31.0062 

846 
767 

9.9019 
1.4914 

401-10 
496 

2/7r 

0.6366 

198 

9.8038 

801- 

-10 

^ 

1.4645 

919 

0.1657 

166 

4/x 

1.2732 

395 

0.1049 

101 

l/</^ 

0.6827 

841 

9 . 8342 

834-10 

l/(2x) 

0.1591 

54919.2018 

201- 

-10 

^X2 

2.1450 

294 

0.3314 

332 

l/(47r) 

0.0795 

775 

8.9007 

901- 

-10 

1/V^, 

0.5641 

896 

9.7514 

251-10 

l/(67r) 

0.0530 

516 

8.7246 

989- 

-10 

2/  a/t  or 

1.1283 

792 

0.0524 

551 

l/(8x) 

0.0397 

887 

8.5997 

601- 

-10 

V4/X 

Logarithmic  Constants 

e  =  2.71828  18285  M  =  logio  e  =  0.43429  44819 

\/M  =  loge  10  =  2.30258  50930     logio  M  =  logio  logio  e  =  9.63778  43113 

1/e  =  0.36787  94412 
lege  2  =  0.69314  71806  logio  2  =  0.30102  99957 

Change  of  Base 

logo  X  =  log6  x/log6  a 

logio  X  =  loge  x/logclO  loge  X  =  logio  a;/logio  e 

loge  X  =  \/M  logio  X  =  2.30258  50930  logio  x 

logie  X  =  M  loge  X  =  0.43429  44819  log.  x 
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MISCELLANEOUS   CONSTANTS 

Mean  radius  of  the  earth,  3959  miles  =  6371  kilometers. 

1  degree  of  latitude  at  40°  =  69  miles. 

1  nautical  mile—  1'  of  arc  on  the  earth's  surface  at  the 
equator. 

Mean  density  of  the  earth,  5.522  grams  per  cm^. 

Constant  of  gravitation,  iC  =  6.664 X  10~^  =  the  attraction  in 
dynes  between  two  gram  masses  one  centimeter  apart. 

Acceleration  due  to  gravity  at  sea  level,  lat.  45°  =980.616  cm. 
per  sec.  per  sec.  =32.172  feet  per  sec.  per  sec. 

Length  of  seconds  pendulum  at  sea  level,  lat.  45°  =99.356 
cm.  =39.116  in. 

Density  of  mercury  at  0°C.  =  13.59509  g.  per  cm^. 
Density  of  water,  maximum  at  3.98°  C.  =0.999973  g.  per  cm^ 
Density  of  dry  air  at  0°  C.  and  760  mm.  =  .001293  g.  per  cm^. 


Velocity  of  sound  in  dry  air  at  0°  C,  33,136  cm.  per  sec.  = 
1089  feet  per  sec. 

Velocity  of  light  in  a  vacuum  =2.99796X10^°  cm.  per  sec.  = 
983.571  X 106  feet  per  sec.  =  186,284  mi./sec. 

Heat  equivalent  of  fusion  of  water  79.71  cal.  (15°  C.)  per 
gram. 

Heat  equivalent  of  vaporization  of  water,  539.55  cal.  (15°  C.) 
per  gram. 

Coefficient  of  expansion  of  gases,  .003665. 

Specific  heat  of  air,  at  constant  pressure,  0.238. 


Electrochemical  equivalent  of  silver,  0.001118  g.  per  sec.  per 
int.  ampere. 

Mean  wave  length  of  sodium  light,  .00005893  cm.  or  5893. 
angstrom  units. 

Absolute  wave  length  of  red  cadmium  line  in  air,  760  mm. 
pressure,  15°  C;  6438.4696  angstrom  units. 

GREEK  ALPHABET 


Greek 

Greek 

English 

Greek 

Greek 

English 

letter 

name 

equivalent 

letter 

name 

equivalent 

A    a 

Alpha 

a 

N   u 

Nu 

n 

B^ 

Beta 

b 

H   ^ 

Xi 

X 

Ty 

Gamma 

g 

Oo 

0  micron 

6 

A  5 

Delta 

d 

Utt 

Pi 

p 

E    € 

Epsilon 

e 

Pp 

Rho 

r 

zr 

Zeta 

z 

S  a 

Sigma 

s 

Mr, 

Eta 

e 

T    T 

Tau 

t 

e  d 

Theta 

th 

T   V 

Upsilon 

u 

I    c 

Iota 

1 

<!></) 

Phi 

ph 

K    K 

Kappa 

k 

Xx 

Chi 

ch 

.\  X 

Lambda 

1 

^  \^ 

Psi 

ps 

Mm 

Mu 

m 

n   OJ 

Omega 

o 
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NUMERICAL  TABLES 

Reciprocals,  Circumference  and  Area  of  Circles 

As  a  matter  of  convenience,  the  values  of  1000  X  (1/n)  are  given  in  the  table.  To 
obtain  the  actual  value  of  the  reciprocal,  shift  the  decimal  point  three  places  to  the 
left. 

Circumferences  and  areas  of  circles  are  given  for  the  values  of  n  as  the  diameter. 


1 

Circum- 

Area 

1 

Circum- 

Area 

n 

1000- 

ference 

-n-n^ 

n 

1000- 

ference 

7rn2 

n 

■jrn 

4 

n 

7rn 

4 

~0 

ao 

0.000000 

. 0000000 

50 

20.00000 

157.0796 

1963.495 

1 

1000.000 

3 . 141593 

.7853982 

51 

19.60784 

160.2212 

2042.821 

2 

600.0000 

6.283185 

3.141593 

52 

19.23077 

163.3628 

2123.717 

3 

333.3333 

9.424778 

7.068583 

53 

18.86792 

166.5044 

2206.183 

4 

250.0000 

12.56637 

12.56637 

54 

18.51852 

169.6460 

2290.221 

5 

200.0000 

15.70796 

19.63495 

65 

18.18182 

172 . 7876 

2376.829 

6 

166.6667 

18.84956 

28.27433 

56 

17.85714 

175.9292 

2463 . 009 

7 

142.8571 

21.99115 

38.48451 

57 

17.54386 

179.0708 

2551.759 

8 

125.0000 

25.13274 

50.26548 

58 

17.24138 

182.2124 

2642 . 079 

9 

111.1111 

28.27433 

63.61725 

59 

16.94915 

185.3540 

2733.971 

10 

100.0000 

31.41593 

78.53982 

60 

16.66667 

188.4956 

2827.433 

11 

90.90909 

34.55752 

95.03318 

61 

16.39344 

191.6372 

2922.467 

12 

83.33333 

37.69911 

113.0973 

62 

16.12903 

194.7787 

3019.071 

13 

76.92308 

40.84070 

132.7323 

63 

15.87302 

197.9203 

3117.245 

14 

71.42857 

43.98230 

153.9380 

64 

15.62500 

201.0619 

3216.991 

15 

66.66667 

47.12389 

176.7146 

65 

15.38462 

204.2035 

3318.307 

16 

62.50000 

50.26548 

201.0619 

66 

15.15152 

207.3451 

3421 . 194 

17 

58.82353 

53.40798 

226.9801 

67 

14.92537 

210.4867 

3525.652 

18 

55.55556 

56 . 54867 

254.4690 

68 

14.70588 

213.6283 

3631.681 

19 

52.63158 

59 . 69026 

283 . 5287 

69 

14.49275 

216.7699 

3739.281 

20 

50.00060 

62.83185 

314.1593 

70 

14.28571 

219.9115 

3848.451 

21 

47.61905 

65.97345 

346 . 3606 

71 

14.08451 

223.0531 

3959.192 

22 

45.45455 

69.11504 

380.1327 

72 

13.88889 

226.1947 

4071.504 

23 

43.47826 

72.25663 

415.4756 

73 

13.69863 

229.3363 

4185.387 

24 

41.66667 

75.39822 

452.3893 

74 

13.51351 

232.4779 

4300.840 

25 

40.00000 

78.53982 

490.8739 

75 

IS . 33333 

235.6194 

4417.865 

26 

38.46154 

81.68141 

530.9292 

76 

13.15789 

238.7610 

4536 . 460 

27 

37.03704 

84.82300 

572.5553 

77 

12.98701 

241.9026 

4656 . 626 

28 

35.71429 

87.96459 

615.7522 

78 

12.82051 

245.0442 

4778.362 

29 

34.48276 

91.10619 

660.6199 

79 

12.65823 

248.1858 

4901.670 

30 

33.33333 

94.24778 

706 . 8583 

80 

12.50000 

251,3274 

5026.648 

31 

32.25806 

97.38937 

754.7676 

81 

12.34568 

254.4690 

6162.997 

32 

31.25000 

100.5310 

804.2477 

82 

12.19512 

257.6106 

6281.017 

33 

30.30303 

103.6726 

855.2986 

83 

12.04819 

260.7522 

5410.608 

34 

29.41176 

106.8142 

907.9203 

84 

11.90476  ' 

263 . 8938 

5541.769 

35 

28.57143 

109.9557 

962.1128 

86 

11.76471 

267.0354 

5674.502 

36 

27.77778 

113.0973 

1017.876 

86 

11.62791 

270.1770 

5808.805 

37 

27.02703 

116.2389 

1075.210 

87 

11.49425 

273.3186 

5944.679 

38 

26.31579 

119.3805 

1134.115 

88 

11.36364 

276.4602 

6082.123 

39 

25.64103 

122.5221 

1194.591 

89 

11.23596 

279.6017 

€221 . 139 

40 

25.00000 

125.6637 

1256.637 

90 

11.11111 

282.7433 

«36 1.725 

41 

24.39024 

128.8053 

1320.254 

91 

10.98901 

285.8849 

6503.882 

42 

23.80952 

131.9469 

1385.442 

92 

10.86957 

289 . 0265 

6647.610 

43 

23.25581 

135.0885 

1452.201 

93 

10.75269 

292.1681 

6792.909 

44 

22,72727 

138.2301 

1520.531 

94 

10.63830 

295.3097 

6939.778 

45 

22.22222 

141.3717 

1690.431 

95 

10.52632 

298.4513 

7088.218 

46 

21.73913 

144.5133 

1661.903 

96 

10.41667 

301.5929 

7238.229 

47 

21.27660 

147.6549 

1734.945 

97 

10.30928 

304.7345 

7389.811 

48 

20,83333 

150.7964 

1809.557 

98 

10.20408 

307.8761 

7542.964 

49 

20.40816 

153.9380 

1885.741 
1963.495 

99 
100 

10.10101 
10.00000 

311.0177 

7697 . 687 

50 

20.00000 

157.0796 

314.1693 

7853 . 982 

148 


RECIPROCALS,  CIRCUMFERENCE  AND  AREA  OF  CIRCLES 

(Continued) 


1 

Circum- 

Area 

1 

Circum- 

Area 

n 

lOOO- 

ference 

xn* 

n 

1000- 

ference 

irn2 

n 

Trn 

4 

n 

Trn 

4 

100 

10.00000 

314.1593 

7853 . 982 

150 

6.666 

667 

471.2389 

17671.46 

101 

9.900 

990 

317.3009 

8011.847 

151 

6.622 

517 

474.3805 

17907.86 

102 

9.803 

922 

320.4425 

8171.282 

152 

6.578 

947 

477.5221 

18145.84 

103 

9.708 

738 

323 . 5840 

8332.289 

153 

6.535 

948 

480.6637 

18385.39 

104 

9.615 

385 

326.7256 

8494.867 

154 

6.493 

506 

483.8053 

18626.50 

105 

9.523 

810 

329 . 8672 

8659.015 

155 

6.451 

613 

486.9469 

18869.19 

106 

9.433 

962 

333.0088 

8824.734 

156 

6.410 

256 

490.0885 

19113.45 

107 

9.345 

794 

336.1504 

8992.024 

157 

6.369 

427 

493 . 2300 

19359.28 

108 

9.259 

259 

339.2920 

9160.884 

158 

6.329 

114 

496.3716 

19606.68 

109 

9.174 

312 

342.4336 

9331.316 

159 

1 

6.289 

308 

499.5132 

19865.65 

110 

9.090 

909 

345.5752 

9503.318 

160 

6.250 

000 

502.6548 

20106.19 

111 

9.009 

009 

348.7168 

9676.891 

161 

6.211 

180 

505.7964 

20368.31 

112 

8.928 

571 

351.8584 

9852.035 

162 

6.172 

840 

508.9380 

20611.99 

113 

8.849 

558 

355.0000 

10028.75 

163 

6.134 

969 

512.0796 

20867.24 

114 

8.771 

930 

358.1416 

10207 . 03 

164 

6.097 

561 

515.2212 

21124.07 

115  8.695 

652 

361.2832 

10386.89 

165 

6.060 

606 

518.3628 

21382.46 

116  8.620 

690 

364.4247 

10568.32 

166 

6.024 

096 

521.5044 

21642.43 

117 

8.547 

009 

367 . 5663 

10751.32 

167 

5.988 

024 

524.6460 

21903.97 

118 

8.474 

576 

370.7079 

10935.88 

168 

5.952 

381 

527.7876 

22167.08 

119 

8.403 

361 

373.8495 

11122.02 

169 

5.917 

160 

530.9292 

22431.76 

120 

8.333 

333 

376.9911 

11309.73 

170 

5.882 

353 

534.0708 

22698.01 

121 

8.264 

463 

380.1327 

11499.01 

171 

5.847 

953 

537.2123 

22965.83 

122 

8.196 

721 

383 . 2743 

11689.87 

172 

5.813 

953 

640.3539 

23235.22 

123 

8.130 

081 

386.4159 

11882.29 

173 

5.780 

347 

543.4965 

23506.18 

124 

8.064 

516 

389.5575 

12076.28 

174 

5.747 

126 

546.6371 

23778.71 

125 

8.000 

000 

392.6991 

12271 . 85 

175 

5.714 

286 

549.7787 

24052.82 

126 

7.936 

508 

395 . 8407 

12468.98 

176 

5.681 

818 

552.9203 

24328.49 

127 

7.874 

016 

398.9823 

12667.69 

177 

5.649 

718 

556.0619 

24605.74 

128 

7.812 

500 

402.1239 

12867 . 96 

178 

5.617 

978 

559.2035 

24884.56 

129 

7.751 

938 

405.2655 

13069.81 

179 

5.586 

592 

562.3461 

25164.94 

130 

7.692 

308 

408.4070 

13273.23 

180 

5.555 

556 

565.4867 

25446.90 

131 

7.633 

588 

411.5486 

13478.22 

181 

5.524 

862 

568.6283 

25730.43 

132 

7.575 

758 

414.6902 

13684.78 

182 

5.494 

505 

671.7699 

26015.63 

133 

7.518 

797 

417.8318 

13892.91 

183 

5.464 

481 

574.9116 

26302.20 

134 

7.462 

687 

420.9734 

14102.61 

184 

5.434 

783 

578.0530 

26590.44 

135 

7.407 

407 

424.1150 

14313.88 

185 

5.405 

405 

581.1946 

26880.25 

136 

7.352 

941 

427 . 2566 

14526.72 

186 

5.376 

344 

584.3362 

27171.63 

137 

7.299 

270 

430.3982 

14741.14 

187 

5.347 

694 

587.4778 

27464.69 

138 

7.246 

377 

433 . 5398 

14957.12 

188 

5.319 

149 

590.6194 

27759.11 

139 

7.194 

245 

436.6814 

15174.68 

189 

5.291 

005 

593.7610 

28055.21 

IM 

7.142 

857 

439.8230 

15393.80 

190 

5.263 

158 

596.9026 

28352.87 

141 

7.092 

199 

442.9646 

15614.50 

191 

5.235 

602 

600.0442 

28652.11 

142 

7.042 

254 

446 . 1062 

15836.77 

192 

5.208 

333 

603.1858 

28952 . 92 

143 

6.993 

007 

449.2477 

16060.61 

193 

5.181 

347 

606.3274 

29255.30 

144 

6.944 

444 

452.3893 

16286.02 

194 

5.154 

639 

609.4690 

29559.25 

145 

6.896 

552 

455.5309 

16513.00 

195 

5.128 

205 

612.6106 

29864.77 

146 

6.849 

315 

458.6725 

16741.55 

196 

6.102 

041 

615.7522 

30171.86 

147 

6.802 

721 

461.8141 

16971.67 

197 

5.076 

142 

618.8938 

30480.62 

148 

6.756 

757 

464.9557 

17203.36 

198 

5.050 

605 

622.0353 

30790.75 

149 

6.711 

409 

468.0973 

17436.62 

199 

5.025 

126 

625.1769 

31102.55 

150 

6.666 

667 

471 . 2389 

17671.46 

300 

5.000 

000 

628.3185 

31415.93 
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RECIPROCALS,  CIRCUMFERENCE  AND  AREA  OF  CIRCLES 

(Continued) 


1 

Circum- 

Area 

1 

Circum- 

Area 

n 

1000- 

ference 

Trn  2 

n 

1000- 

ference 

Trn  2 

n 

Trn 

4 

n 

Trn 

4 

200 

5.000 

000 

628.3185 

31415.93 

250 

4.000  000 

785.3982 

49087.39 

201 

4.975 

124 

631.4601 

31730.87 

251 

3.984  064 

788.5398 

49480.87 

202 

4.950 

495 

634.6017 

32047.39 

252 

3.968  254 

791.6813 

49875.92 

203 

4.926 

108 

637.7433 

32365.47 

253 

3.952  569 

794.8229 

50272.55 

204 

4.901 

961 

640.8849 

32685.13 

254 

3.937  008 

797.9645 

50670.75 

205 

4.878 

049 

644.0265 

33006.36 

255 

3.921  569 

801.1061 

51070.52 

206 

4.854 

369 

647.1681 

33329.16 

256 

3.906  250 

804.2477 

51471.85 

207 

4.830 

918 

650.3097 

33653.53 

257 

3.891  051 

807.3893 

51874.76 

208 

4.807 

692 

653.4513 

33979.47 

258 

3.875  969 

810.5309 

52279.24 

209 

4.784 

689 

656.5929 

34306.98 

259 

3.861  004 

813.6725 

52685.29 

310 

4.761 

905 

659.7345 

34636.06 

260 

3.846  154 

816.8141 

53092.92 

211 

4.739 

336 

662.8760 

34966.71 

261 

3.831  418 

819.9557 

53502.11 

212 

4.716 

981 

666.0176 

35298.94 

262 

3.816  794 

823.0973 

53912.87 

213 

4.694 

836 

669.1592 

35632.73 

263 

3.802  281 

826.2389 

54325.21 

214 

4.672 

897 

672.3008 

35968.09 

264 

3.787  879 

829.3805 

54739.11 

215 

4.651 

163 

675.4424 

36305.03 

265 

3.773  585 

832.5221 

55154.59 

216 

4.629 

630 

678.5840 

36643 . 54 

266 

3.759  398 

835.6636 

55571.63 

217 

4.608 

295 

681.7256 

36983.61 

267 

3.745  318 

838.8052 

55990.25 

218 

4.587 

156 

684.8672 

37325.26 

268 

3.731  343 

841.9468 

56410.44 

219 

4.566 

210 

688.0088 

37668.48 

269 

3.717  472 

845.0884 

56832.20 

220 

4.545 

455 

691.1504 

38013.27 

270 

3.703  704 

848.2300 

57255.53 

221 

4.524 

887 

694.2920 

38359.63 

271 

3.690  037 

851.3716 

57680.43 

222 

4.504 

505 

697.4336 

38707 . 56 

272 

3.676  471 

854.5132 

58106.90 

223 

4.484 

305 

700.5752 

39057 . 07 

273 

3.663  004 

857.6548 

58534.94 

224 

4.464 

286 

703.7168 

39408.14 

274 

3.649  635 

860.7964 

58964.55 

225 

4.444 

444 

706.8583 

39760.78 

275 

3.636  364 

863.9380 

59395.74 

226 

4.424 

779 

709.9999 

40115.00 

276 

3.623  188 

867.0796 

59828.49 

227 

4.405 

286 

713.1415 

40470.78 

277 

3.610  108 

870.2212 

60262.82 

228 

4.385 

965 

716.2831 

40828.14 

278 

3.597  122 

873.3628 

60698.71 

229 

4.366 

812 

719.4247 

41187.07 

279 

3.584  229 

876.5044 

61136.18 

230 

4.347 

826 

722.5663 

41547.56 

280 

3.571  429 

879.6459 

61575.22 

231 

4.329 

004 

725.7079 

41909.63 

281 

3.558  719 

882.7875 

62015.82 

232 

4.310 

345 

728.8495 

42273.27 

282 

3.546  099 

885.9291 

62458.00 

233 

4.291 

845 

731.9911 

42638.48 

283 

3.533  569 

889.0707 

62901.75 

234 

4.273 

504 

735.1327 

43005.26 

284 

3.521  127 

892.2123 

63347.07 

235 

4.255 

319 

738.2743 

43373.61 

285 

3.508  772 

895.3539 

63793 . 97 

236 

4.237 

288 

741.4159 

43743 . 54 

286 

3.496  503 

898.4955 

64242.43 

237 

4.219 

409 

744.5575 

44115.03 

287 

3.484  321 

901.6371 

64692.46 

238 

4.201 

681 

747.6991 

44488.09 

288 

3.472  222 

904.7787 

65144.07 

239 

4.184 

100 

750.8406 

44862.73 

289 

3.460  208 

907.9203 

65597.24 

240 

4.166 

667 

753.9822 

45238.93 

290 

3.448  276 

911.0619 

66051.99 

241 

4.149 

378 

757.1238 

45616.71 

291 

3.436  426 

914.2035 

66508.30 

242 

4.132 

231 

760.2654 

45996 . 06 

292 

3.424  658 

917.3451 

66966.19 

243 

4.115 

226 

763.4070 

46376.98 

293 

3.412  969 

920.4866 

67425.65 

244 

4.098 

361 

766.5486 

46759.47 

294 

3.401  361 

923.6282 

67886.68 

245 

4.081 

633 

769.6902 

47143.52 

295 

3.389  831 

926.7698 

68349 . 28 

246 

4.065 

041 

772.8318 

47529.16 

296 

3.378  378 

929.9114 

68813.45 

247 

4.048 

583 

775.9734 

47916.36 

297 

3.367  003 

933.0530 

69279.19 

248 

4.032 

258 

779.1150 

48305.13 

298 

3.355  705 

936.1946 

69746.50 

249 

4.016 

064 

782.2566 

48695.47 

299 

3.344  482 

939.3362 

70215.38 

250 

4.000 

000 

735.3982 

49087.39 

300 

3.333  333 

942.4778 

70685.83 

150 


EECIPKOCALS,  CIKCUMFERENCE  AND  AREA  OF  CIRCLES 

(Continued) 


1 

Circum- 

Area 

1 

Circum- 

Area 

n 

1000- 

ference 

7rn2 

n 

1000- 

ference 

7rn2 

n 

irn 

4 

n 

irn 

4 

300 

3.333  333 

942.4778 

70685.83 

350 

2.857 

143 

1099.557 

96211.28 

301 

3.322  259 

945.6194 

71157.86 

851 

2.849 

003 

1102.699 

96761.84 

302 

3.311  258 

948.7610 

71631.45 

352 

2.840 

909 

1105.841 

97313.97 

303 

3.300  330 

951.9026 

72106.62 

353 

2.832 

861 

1108.982 

97867.68 

304 

3.289  474 

955 . 0442 

72583.36 

354 

2.824 

859 

1112.124 

98422.96 

305 

3.278  689 

958.1858 

73061.66 

355 

2.816 

901 

1115.265 

98979.80 

306 

3.267  974 

961.3274 

73541.54 

356 

2.808 

989 

1118.407 

99538.22 

307 

3.257  329 

964.4689 

74022.99 

357 

2.801 

120 

1121.549 

100 

098.2 

308 

3.246  753 

967.6105 

74506.01 

358 

2.793 

296 

1124.690 

100 

659.8 

309 

3.236  246 

970.7521 

74990.60 

359 

2.785 

515 

1127.832 

101 

222.9 

310 

3.225  806 

973 . 8937 

75476.76 

360 

2.777 

778 

1130.973 

101 

787.6 

311 

3.215  434 

977 . 0353 

75964.50 

361 

2.770 

083 

1134.115 

102 

353.9 

312 

3.205  128 

980.1769 

76453.80 

362 

2.762 

431 

1137.257 

102 

921.7 

313 

3.194  888 

983.3185 

76944.67 

363 

2.754 

821 

1140.398 

103 

491.1 

314 

3.184  713 

986.4601 

77437.12 

364 

2.747 

253 

1143.540 

104 

062.1 

315 

3.174  603 

989.6017 

77931.13 

365 

2.739 

726 

1146.681 

104 

634.7 

316 

3.164  557 

992.7433 

78426.72 

366 

2.732 

240 

1149.823 

105 

208.8 

317 

3.154  574 

995.8849 

78923.88 

367 

2.724 

796 

1152.965 

105 

784.5 

318 

3.144  654 

999.0265 

79422.60 

368 

2.717 

391 

1156.106 

106 

361.8 

319 

3.134  796 

1002.168 

79922.90 

369 

2.710 

027 

1159.248 

106 

940.6 

320 

3.125  000 

1005.310 

80424.77 

370 

2.702 

703 

1162.389 

107 

521.0 

321 

3.115  265 

1008.451 

80928.21 

371 

2.695 

418 

1165.531 

108 

103.0 

322 

3.105  590 

1011.593 

81433.22 

372 

2.688 

172 

1168.672 

108 

686.5 

323 

3.095  975 

1014.734 

81939.80 

373 

2.680 

965 

1171.814 

109 

271.7 

324 

3.086  420 

1017.876 

82447 . 96 

374 

2.673 

797 

1174.956 

109 

858.4 

325 

3.076  923 

1021.018 

82957.68 

375 

2.666 

667 

1178.097 

110 

446.6 

326 

3.067  485 

1024.159 

83468.98 

376 

2.659 

574 

1181.239 

111 

036.5 

327 

3.058  104 

1027.301 

83981.84 

377 

2.652 

520 

1184.380 

111 

627.9 

328 

3.048  780 

1030.442 

84496 . 28 

378 

2.645 

503 

1187.522 

112 

220.8 

329 

3.039  514 

1033.584 

85012.28 

379 

2.638 

522 

1190.664 

112 

815.4 

330 

3.030  303 

1036.726 

85529.86 

380 

2.631 

579 

1193.805 

113 

411.5 

331 

3.021  148 

1039.867 

86049 . 01 

381 

2.624 

672 

1196.947 

114 

009.2 

332 

3.012  048 

1043.009 

86569.73 

382 

2.617 

801 

1200.088 

114 

608.4 

333 

3.003  003 

1046.150 

87092.02 

383 

2.610 

966 

1203.230 

115 

209.3 

334 

2.994  012 

1049.292 

87615.88 

384 

2.604 

167 

1206.372 

115 

811.7 

335 

2.985  075 

1052.434 

88141.31 

385 

2.597 

403 

1209.513 

116 

415.6 

336 

2.976  190 

1055.575 

88668.31 

386 

2.590 

674 

1212.655 

117 

021.2 

337 

2.967  359 

1058.717 

89196.88 

387 

2.583 

979 

1215.796 

117 

628.3 

338 

2.958  580 

1061.858 

89727 . 03 

388 

2.577 

320 

1218.938 

118 

237.0 

339 

2.949  853 

1065.000 

90258.74 

389 

2.570 

694 

1222.080 

118 

847.2 

340 

2.941  176 

1068.142 

90792 . 03 

390 

2.564 

103 

1225.221 

119 

459.1 

341 

2.932  551 

1071.283 

91326.88 

391 

2.557 

545 

1228.363 

120 

072.5 

342 

2.923  977 

1074.425 

91863.31 

392 

2.551 

020 

1231.504 

120 

687.4 

343 

2.915  452 

1077.566 

92401.31 

393 

2.544 

529 

1234.646 

121 

304.0 

344 

2.906  977 

1080.708 

92940.88 

394 

2.538 

071 

1237.788 

121 

922.1 

346 

2.898  551 

1083.849 

93482 . 02 

395 

2.531 

646 

1240.929 

122 

541.7 

346 

2.890  173 

1086.991 

94024.73 

396 

2.525 

253 

1244.071 

123 

163.0 

347 

2.881  844 

1090.132 

94569.01 

397 

2.518 

892 

1247.212 

123 

785.8 

348 

2.873  563 

1093.274 

95114.86 

398 

2.512 

563 

1250.354 

124 

410.2 

349 

2.865  330 

1096.416 

95662.28 

399 

2.506 

266 

1253.495 

125 

036.2 

350 

2.857  143 

1099.557 

96211.28 

400 

2.500 

000 

1256.637 

125 

663.7 

151 


RECIPROCALS,  CIRCUMFERENCE  AND  AREA  OF  CIRCLES 

(Continued) 


1 

Circum- 

Area 

1 

Circum- 

Area 

n 

1000- 

ference 

Trn  2 

n 

1000- 

ference 

Trn  2 

n 

Trn 

4 

n 

Trn 

4 

100 

2.500  000 

1256.637 

125 

663.7 

450 

2.222  222 

1413.717 

159  043.1 

401 

2.493  766 

1259.779 

126 

292.8 

451 

2.217  295 

1416.858 

159  750.8 

402 

2.487  562 

1262.920 

126 

923.5 

452 

2.212  389 

1420.000 

160  460.0 

403 

2.481  390 

1266.062 

127 

555.7 

453 

2.207  506 

1423.141 

161  170.8 

404 

2.475  248 

1269.203 

128 

189.5 

454 

2.202  643 

1426.283 

161  883. 1 

405 

2.469  136 

1272.345 

128 

824.9 

455 

2.197  802 

1429.425 

162  597.1 

406 

2.463  054 

1275.487 

129 

461.9 

456 

2.192  982 

1432 . 566 

163  312.6 

407 

2.457  002 

1278.628 

130 

100.4 

457 

2.188  184 

1435.708 

164  029.6 

408 

2.450  980 

1281.770 

130 

740.5 

458 

2.183  406 

1438.849 

164  748.3 

409 

2.444  988 

1284.911 

131 

382.2 

459 

2.178  649 

1441.991 

165  468.5 

410 

2.439  024 

1288.053 

132 

025.4 

460 

2.173  913 

1445.133 

166  190.3 

411 

2.433  090 

1291.195 

132 

670.2 

461 

2.169  197 

1448.274 

166  913.6 

412 

2.427  184 

1294.336 

133 

316.6 

462 

2.164  502 

1451.416 

167  638.5 

413 

2.421  308 

1297.478 

133 

964.6 

463 

2.159  827 

1454.557 

168  365.0 

414 

2.415  459 

1300.619 

134  614.1 

464 

2.155  172 

1457.699 

169  093.1 

415 

2.409  639 

1303.761 

135 

265.2 

465 

2.150  538 

1460.841 

169  822.7 

416 

2.403  846 

1306.903 

135 

917.9 

466 

2.145  923 

1463 . 982 

170  553.9 

417 

2.398  082 

1310.044 

136 

572.1 

467 

2.141  328 

1467.124 

171  286.7 

418 

2.392  344 

1313.186 

137 

227.9 

468 

2.136  752 

1470.265 

172  021.0 

419 

2.386  635 

1316.327 

137 

885.3 

469 

2.132  196 

1473.407 

172  757.0 

430 

2.380  952 

1319.469 

138 

544.2 

470 

2.127  660 

1476.549 

173  494.5 

421 

2.375  297 

1322.611 

139 

204.8 

471 

2.123  142 

1479 . 690 

174  233.5 

422 

2.369  668 

1325.752 

139 

866.8 

472 

2.118  644 

1482.832 

174  974.1 

423 

2.364  066 

1328.894 

140 

530.5 

473 

2.114  165 

1485.973 

175  716.3 

424 

2.358  491 

1332.035 

141 

195.7 

474 

2.109  705 

1489.115 

176  460.1 

425 

2.352  941 

1335.177 

141 

862.5 

475 

2.105  263 

1492.257 

177  205.5 

426 

2.347  418 

1338.318 

142 

530.9 

476 

2.100  840 

1495.398 

177  952.4 

427 

2.341  920 

1341.460 

143 

200.9 

477 

2.096  436 

1498.540 

178  700.9 

428 

2.336  449 

1344.602 

143 

872.4 

478 

2.092  050 

1501.681 

179  450.9 

429 

2.331  002 

1347.743 

144 

545.5 

479 

2.087  683 

1504.823 

180  202.5 

430 

2.325  581 

1350.885 

145 

220.1 

480 

2.083  333 

1507.964 

180  955.7 

431 

2.320  186 

1354.026 

145 

896.3 

481 

2.079  002 

1511.106 

181  710.5 

432 

2.314  815 

1357.168 

146 

574.1 

482 

2.074  689 

1514.248 

182  466.8 

433 

2.309  469 

1360.310 

147 

253.5 

483 

2.070  393 

1517.389 

183  224.8 

434 

2.304  147 

1363.451 

147 

934.5 

484 

2.066  116 

1520.531 

183  984.2 

435 

2.298  851 

1366.593 

148 

617.0 

485 

2.061  856 

1523.672 

184  745.3 

436 

2.293  578 

1369.734 

149 

301.0 

486 

2.057  613 

1526.814 

185  507.9 

437 

2.288  330 

1372.876 

149 

986.7 

487 

2.053  388 

1529.956 

186  272.1 

438 

2.283  105 

1376.018 

150 

673.9 

488 

2.049  180 

1533.097 

187  037.9 

439 

2.277  904 

1379.159 

151 

362.7 

489 

2.044  990 

1536.239 

187  805.2 

440 

2.272  727 

1382.301 

152 

053.1 

490 

2.040  816 

1539.380 

188  574.1 

441 

2.267  574 

1385.442 

152 

745.0 

491 

2.036  660 

1542.522 

189  344.6 

442 

2.262  443 

1388.584 

153 

438.5 

492 

2.032  520 

1545.664 

190  116.6 

443 

2.257  336 

1391.726 

154 

133.6 

493 

2.028  398 

1548.805 

190  890.2 

444 

2.262  252 

1394.867 

154 

830.3 

494 

2.024  291 

1551.947 

191  665.4 

445 

2.247  191 

1398.009 

155 

528.5 

495 

2.020  202 

1555.088 

192  442.2 

446 

2.242  152 

1401.150 

156 

228.3 

496 

2.016  129 

1558.230 

193  220.5 

447 

2.237  136 

1404.292 

156 

929.6 

497 

2.012  072 

1561.372 

194  000.4 

448 

2.232  143 

1407.434 

157 

632.6 

498 

2.008  032 

1564.513 

194  781.9 

449 

2.227  171 

1410.575 

158 

337.1 

499 

2.004  008 

1567.655 

195  564.9 

450 

2.222  222 

1413.717 

159 

043.1 

500 

2.000  000 

1570.796 

196  349.5 

152 


RECIPROCALS,  CIRCUMFERENCE  AXD  AREA  OF  CIRCLES 

(Continued) 


1 

Circum- 

Area 

1 

Circum- 

Area 

n 

1000- 

ference 

im^ 

n 

1000- 

ference 

irn  2 

n 

irn 

4 

n 

wn 

4 

5oe 

2.000 

000 

1570.796 

196 

349.5 

550 

1.818  182 

1727.876 

237 

582.9 

501 

1.996 

008 

1573.938 

197 

135.7 

551 

1.814  882 

1731.018 

238 

447.7 

502 

1.992 

032 

1577 . 080 

197 

923.5 

552 

1.811  594 

1734.159 

239 

314.0 

503 

1.988 

072 

1580.221 

198 

712.8 

553 

1.808  318 

1737.301 

240 

181.8 

504 

1.984 

127 

1583.363 

199 

503.7 

554 

1.805  054 

1740.442 

241 

051.3 

505 

1.980 

198 

1586.504 

200 

296.2 

555 

1.801  802 

1743.584 

241 

922.3 

506 

1.976 

285 

1589.646 

201 

090.2 

556 

1.798  561 

1746.726 

242 

794.8 

507 

1.972 

387 

1592.787 

201 

885.8 

557 

1.795  .332 

1749.867 

243 

669.0 

508 

1.968 

504 

1595.929 

202 

683.0 

558 

1.792  115 

1753.009 

244 

544.7 

609 

1.964 

637 

1599.071 

203 

481.7 

559 

1.788  909 

1756.150 

245 

422.0 

510 

1.960 

784 

1602.212 

204 

282.1 

560 

1.785  714 

1759.292 

246 

300.9 

511 

1.956 

947 

1605.354 

205 

084.0 

561 

1.782  531 

1762.433 

247 

181.3 

512 

1.953 

125 

1608.495 

205 

887.4 

562 

1.779  359 

1765.575 

248 

063.3 

513 

1.949 

318 

1611.637 

206 

692 . 4 

563 

1.776  199 

1768.717 

248 

946.9 

514 

1.945 

525 

1614.779 

207 

499.1 

564 

1.773  050 

1771.858 

249 

832.0 

515 

1.941 

748 

1617.920 

208 

307.2 

565 

1.769  912 

1775.000 

250 

718.7 

516 

1.937 

984 

1621.062 

209 

117.0 

566 

1.766  784 

1778.141 

251 

607.0 

517 

1.934 

236 

1624.203 

209 

928.3 

567 

1.763  668 

1781.283 

252 

496.9 

518 

1.930 

502 

1627.345 

210 

741.2 

568 

1.760  563 

1784.425 

253 

388.3 

619 

1.926 

782 

1630.487 

211 

555.6 

569 

1.757  469 

1787.566 

254 

281.3 

530 

1.923 

077 

1633.628 

212 

371.7 

570 

1.754  386 

1790.708 

255 

175.9 

521 

1.919 

388 

1636.770 

213 

189.3 

571 

1.751  313 

1793.849 

256 

072.0 

522 

1.915 

709 

1639.911 

214 

008.4 

572 

1.748  252 

1796.991 

256 

969.7 

523 

1.912 

046 

1643.053 

214 

829.2 

573 

1.745  201 

1800.133 

257 

869.0 

524 

1.908 

397 

1646.195 

215 

651.5 

574 

1.742  160 

1803.274 

258 

769.8 

525 

1.904 

762 

1649 . 336 

216 

475.4 

575 

1.739  130 

1806.416 

259 

672.3 

526 

1.901 

141 

1652.478 

217 

300.8 

576 

1.736  111 

1809.557 

260 

576.8 

627 

1.897 

533 

1655.619 

218 

127.8 

577 

1.733  102 

1812.699 

261 

481.8 

528 

1.893 

939 

1658.761 

218 

956.4 

578 

1.730  104 

1815.841 

262 

389.0 

529 

1.890 

359 

1661.903 

219 

786.6 

579 

1.727  116 

1818.982 

263 

297.7 

530 

1.886 

792 

1665.044 

220 

618.3 

580 

1.724  138 

1822.124 

264 

207.9 

531 

1.883 

239 

1668.186 

221 

451.7 

581 

1.721  170 

1825.265 

265 

119.8 

632 

1.879 

699 

1671.327 

222 

286.5 

582 

1.718  213 

1828.407 

266- 

033.2 

633 

1.876 

173 

1674.469 

223 

123.0 

583 

1.715  266 

1831.549 

266 

948.2 

634 

1.872 

659 

1677.619 

223 

961.0 

584 

1.712  329 

1834.690 

267 

864.8 

535 

1.869 

159 

1680.752 

224 

800.6 

585 

1.709  402 

1837.832 

268 

782.9 

536 

1.865 

672 

1683.894 

225 

641.8 

586 

1.706  485 

1840.973 

269 

702.6 

637 

1.862 

197 

1687 . 035 

226 

484.5 

587 

1.703  578 

1844.115 

270 

623.9 

538 

1.858 

736 

1690.177 

227 

828.8 

588 

1.700  680 

1847.256 

271 

546.7 

539 

1.855 

288 

1693.318 

228 

174.7 

589 

1.697  793 

1850.398 

272 

471.1 

540 

1.851 

852 

1696.460 

229 

022.1 

590 

1.694  915 

1853 . 540 

273 

397.1 

641 

1.848 

429 

1699.602 

229 

871.1 

591 

1.692  047 

1856.681 

274 

324.7 

642 

1.845 

018 

1702.743 

230 

721.7 

592 

1.689  189 

1859 . 823 

275 

253.8 

643 

1.841 

621 

1705.885 

231 

573.9 

593 

1.686  341 

1862.964 

276 

184.5 

644 

1.838 

235 

1709.026 

232 

427.6 

594 

1.683  502 

1866.106 

277 

116.7 

545 

1.834 

862 

1712.168 

233 

282.9 

595 

1.680  672 

1869.248 

278 

050.6 

546 

1.831 

502 

1715.310 

234 

139.8 

596 

1.677  852 

1872.389 

278 

986.0 

547 

1.828 

154 

1718.451 

234 

998.2 

597 

1.675  042 

1875.531 

279 

923.0 

■548 

1.824 

818 

1721.593 

235 

858.2 

598 

1.672  241 

1878.672 

280 

861.5 

549 

1.821 

494 

1724.734 

236 

719.8 

599 

1.669  449 

1881.814 

281 

801.6 

650 

1.818 

182 

1727.876 

237 

582.9 

600 

1.666  667 

1884.956 

282 

743.3 

l.'iS 


RECIPROCALS,  CIRCUMFERENCE  AND  AREA  OF  CIRCLES 

(Continued) 


1 

Circum- 

Area 

1 

Qjrcum- 

Area 

n 

1000- 

ference 

xn- 

n 

1000- 

ference 

7rn2 

n 

irn 

4 

n 

irn 

4 

600 

1.666 

667 

1884.956 

282 

743.3 

650 

1.538  462 

2042 . 035 

331 

830.  V 

601 

1.663 

894 

1888.097 

283 

686.6 

651 

1.536  098 

2045.177 

332 

852.5 

602 

1.661 

130 

1891.239 

284 

631.4 

652 

1.533  742 

2048.318 

333 

875.9 

603 

1.658 

375 

1894.380 

285 

577.8 

653 

1.531  394 

2051.460 

334 

900.8 

604 

1.655 

629 

1897.522 

286 

525.8 

654 

1.529  052 

2054.602 

335 

927.4 

605 

1.652 

893 

1900.664 

287 

475.4 

655 

1.526  718 

2057.743 

336 

955.4 

606 

1.650 

165 

1903.805 

288 

426.5 

656 

1.524  390 

2060.885 

337 

985.1 

607 

1.647 

446 

1906.947 

289 

379.2 

657 

1.522  070 

2064.026 

339 

016.3 

608 

1.644 

737 

1910.088 

290 

333.4 

658 

1.519  757 

2067.168 

340 

049.1 

609 

1.642 

036 

1913.230 

291 

289.3 

659 

1.517  451 

2070.310 

341 

083.5 

610 

1.639 

344 

1916.372 

292 

246.7 

660 

1.515  152 

2073.451 

342 

119.4 

611 

1.636 

661 

1919.513 

293 

205.6 

661 

1.512  859 

2076.593 

343 

157.0 

612 

1.633 

987 

1922.655 

294 

166.2 

662 

1.510  574 

2079.734 

344 

196.0 

613 

1.631 

321 

1925.796 

295 

128.3 

663 

1.508  296 

2082 . 876 

345 

236.7 

614 

1.628 

664 

1928.938 

296 

092.0 

664 

1.506  024 

2086.018 

346 

278.9 

615 

1.626 

016 

1932.079 

297 

057.2 

665 

1.503  759 

2089.159 

347 

322.7 

616 

1.623 

377 

1935.221 

298 

024.0 

666 

1.501  502 

2092.301 

348 

368.1 

617 

1.620 

746 

1938.363 

298 

992.4 

667 

1.499  250 

2095.442 

349 

415.0 

618 

1.618 

123 

1941.504 

299 

962.4 

668 

1.497  006 

2098.584 

350 

463.5 

619 

1.615 

509 

1944.646 

300 

933.9 

669 

1.494  768 

2101.725 

351 

513.6 

620 

1.612 

903 

1947.787 

301 

907.1 

670 

1.492  537 

2104.867 

352 

565.2 

621 

1.610 

306 

1950.929 

302 

881.7 

671 

1.490  313 

2108.009 

353 

618.5 

622 

1.607 

717 

1954.071 

303 

858.0 

672 

1.488  095 

2111.150 

354 

673.2 

623 

1.605 

136 

1957.212 

304 

835.8 

673 

1.485  884 

2114.292 

355 

729.6 

524 

1.602 

564 

1960.354 

305 

815.2 

674 

1.483  680 

2117.433 

356 

787.5 

625 

1.600 

000 

1963.495 

306 

796.2 

675 

1.481  481 

2120.575 

357 

847.0 

626 

1.597 

444 

1966.637 

307 

778.7 

676 

1.479  290 

2123.717 

358 

908.1 

627 

1.594 

896 

1969.779 

308 

762.8 

677 

1.477  105 

2126.858 

359 

970.8 

628 

1.592 

357 

1972.920 

309 

748.5 

678 

1.474  926 

2130.000 

361 

035.0 

629 

1.589 

825 

1976.062 

310 

735.7 

679 

1.472  754 

2133.141 

362 

100.8 

630 

1.587 

302 

1979.203 

311 

724.5 

680 

1.470  588 

2136.283 

363 

168.1 

631 

1.584 

786 

1982.345 

312 

714.9 

681 

1.468  429 

2139.425 

364 

237.0 

632 

1.582 

278 

1985.487 

313 

706.9 

682 

1.466  276 

2142.566 

365 

307.5 

633 

1.579 

779 

1988.628 

314 

700.4 

683 

1.464  129 

2145.708 

366 

379.6 

634 

1.577 

287 

1991.770 

315 

695.5 

684 

1.461  988 

2148.849 

367 

453.2 

635 

1.574 

803 

1994.911 

316 

692.2 

685 

1.459  854 

2151.991 

368 

528.5 

636 

1.572 

327 

1998.053 

317 

690.4 

686 

1.457  726 

2155.133 

369 

605.2 

637 

1.569 

859 

2001.195 

318 

690.2 

687 

1.455  604 

2158.274 

370 

683.6 

638 

1.567 

398 

2004 . 336 

319 

691.6 

688 

1.453  488 

2161.416 

371 

763.5 

639 

1.564 

945 

2007.478 

320 

694.6 

689 

1.451  379 

2164.557 

372 

845.0 

640 

1.562 

500 

2010.619 

321 

699.1 

690 

1.449  275 

2167.699 

373 

928.1 

641 

1.560 

062 

2013.761 

322 

705.2 

691 

1.447  178 

2170.841 

375 

012.7 

642 

1.557 

632 

2016.902 

323 

712.8 

692 

1.445  087 

2173.982 

376 

098.9 

643 

1.555 

210 

2020.044 

324 

722.1 

693 

1.443  001 

2177.124 

377 

186.7 

644 

1.552 

795 

2023.186 

325 

732.9 

694 

1.440  522 

2180.265 

378 

276.0 

645 

1.550 

388 

2026.327 

326 

745.3 

695 

1.438  849 

2183.407 

379 

366.9 

646 

1.547 

988 

2029.469 

327 

759.2 

696 

1.436  782 

2186.548 

380 

459.4 

647 

1.545 

595 

2032.610 

328 

774.7 

697 

1.434  720 

2189.690 

381 

553.5 

648 

1.543 

210 

2035.752 

329 

791.8 

698 

1.432  665 

2192.832 

382 

649.1 

649 

1.540 

832 

2038.894 

330 

810.5 

699 

1.430  615 

2195.973 

383 

746.3 

650 

1.538 

462 

2042 . 035 

331 

830.7 

700 

1.428  571 

2199.115 

384 

845.1 
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RECIPROCALS,  CIBCUMFERENCE  AND  AREA  OF  CIRCLES 
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1 

Circum- 

Area 

1 

Circum- 

Area 

n 

1000- 

ference 

7rn2 

n 

1000- 

ference 

7rn2 

n 

irn 

4 

n 

Trn 

4 

700 

1.428  571 

2199.115 

384 

845.1 

750 

1.333  333 

2356.194 

441  786.5 

701 

1.426  534 

2202.256 

385 

945.4 

751 

1.331  558 

2359.336 

442  965.3 

702 

1.424  501 

2205.398 

387 

047.4 

752 

1.329  787 

2362.478 

444  145.8 

703 

1.422  475 

2208.540 

388 

150.8 

753 

1.328  021 

2365.619 

445  327.8 

704 

1.420  455 

2211.681 

389 

255.9 

754 

1.326  260 

2368.761 

446  511.4 

705 

1.418  440 

2214.823 

390 

362.5 

755 

1.324  503 

2371.902 

447  696.6 

706 

1.416  431 

2217.964 

391 

470.7 

756 

1.322  751 

2375.044 

448  883.3 

707 

1.414  427 

2221.106 

392 

580.5 

757 

1.321  004 

2378.186 

450  071.6 

708 

1.412  429 

2224.248 

393 

691.8 

758 

1.319  261 

2381.327 

451  261.5 

709 

1.410  437 

2227.389 

394 

804.7 

759 

1.317  523 

2384.469 

452  453.0 

710 

1.408  451 

2230.531 

395 

919.2 

760 

1.315  789 

2387.610 

453  646.0 

711 

1.406  470 

2233.672 

397 

035.3 

761 

1.314  060 

2390.752 

454  840.6 

712 

1.404  494 

2236.814 

398 

152.9 

762 

1.312  336 

2393.894 

456  036.7 

713 

1.402  525 

2239.956 

399 

272.1 

763 

1.310  616 

2397.035 

457  234.5 

714 

1.400  560 

2243.097 

400 

392.8 

764 

1.308  901 

2400.177 

458  433.8 

715 

1.398  601 

2246.239 

401 

515.2 

765 

1.307  190 

2403.318 

459  634.6 

716 

1.396  648 

2249.380 

402 

639.1 

766 

1.305  483 

2406.460 

460  837.1 

717 

1.394  700 

2252.522 

403 

764.6 

767 

1.303  781 

2409.602 

462  041.1 

718 

1.392  758 

2255.664 

404 

891.6 

768 

1.302  083 

2412.743 

463  246.7 

719 

1.390  821 

2258.805 

406 

020.2 

769 

1.300  390 

2415.885 

464  453.8 

730 

1.388  889 

2261.947 

407 

150.4 

770 

1.298  701 

2419.026 

465.662.6 

721 

1.386  963 

2265.088 

408 

282.2 

771 

1.297  017 

2422.168 

466  872.9 

722 

1.385  042 

2268.230 

409 

415.5 

772 

1.295  337 

2425.310 

468  084.7 

723 

1.383  126 

2271.371 

410 

550.4 

773 

1.293  661 

2428.451 

469  298.2 

724 

1.381  215 

2274.513 

411 

686.9 

774 

1.291  990 

2431 . 593 

470  513.2 

725 

1.379  310 

2277.655 

412 

824.9 

775 

1.290  323 

2434.734 

471  729.8 

726 

1.377  410 

2280.796 

413 

964.5 

776 

1.288  660 

2437 . 876 

472  947.9 

727 

1.375  516 

2283.938 

415 

105.7 

777 

1.287  001 

2441.017 

474  167.6 

728 

1.373  626 

2287.079 

416 

243.  5 

778 

1.285  347 

2444.159 

475  388.9 

729 

1.371  742 

2290.221 

417 

392.8 

779 

1.283  697 

2447.301 

476  611.8 

730 

1.369  863 

2293.363 

418 

538.7 

780 

1.282  051 

2450.442 

477.836.2 

731 

1.367  989 

2296.504 

419 

686.1 

781 

1.280  410 

2453 . 584 

479  062.2 

732 

1.366  120 

2299.646 

420 

835.2 

782 

i:278  772 

2456.725 

480  289.8 

733 

1.364  256 

2302.787 

421 

985.8 

783 

1.277  139 

2459 . 867 

481  519.0 

734 

1.362  398 

2305.929 

423 

138.0 

784 

1.275  510 

2463.009 

482  749.7 

735 

1.360  544 

2309.071 

424 

291.7 

785 

1.273  885 

2466.150 

483  982.0 

736 

1.358  696 

2312.212 

425 

447.0 

786 

1.272  265 

2469.292 

485  215.8 

737 

1.356  852 

2315.354 

426 

603.9 

787 

1.270  648 

2472 . 433 

486  451.3 

738 

1.355  014 

2318.495 

427 

762.4 

788 

1.269  036 

2475 . 575 

487  688.3 

739 

1.353  180 

2321.637 

428 

922.4 

789 

1.267  427 

2478.717 

488  926.9 

740 

1.351  351 

2324.779 

430 

084.0 

790 

1.265  823 

2481 . 858 

490  167.0 

741 

1.349  528 

2327.920 

431 

247.2 

791 

1.264  223 

2485 . 000 

491  408.7 

742 

1.347  709 

2331.062 

432 

412.0 

792 

1.262  626 

2488.141 

492  652.0 

743 

1.345  895 

2334.203 

433 

578.3 

793 

1.261  034 

2491.283 

493  896.8 

744 

1.344  086 

2337.345 

434 

746.2 

794 

1.259  446 

2494.425 

495  143.3 

745 

1.342  282 

2340.487 

435 

915.6 

795 

1.257  862 

2497.566 

496  391.3 

746 

1.340  483 

2343.628 

437 

086.6 

796 

1.256  281 

2500.708 

497  640.8 

747 

1.338  688 

2346.770 

438 

259.2 

797 

1.254  705 

2503 . 849 

498  892.0 

748 

1.336  898 

2349.911 

439 

433.4 

798 

1.253  133 

2506.991 

500  144.7 

749 

1.335  113 

2353.053 

440 

609.2 

799 

1.251  564 

2510.133 

501  399.0 

750 

1.333  333 

2356.194 

441 

786.5 

800 

1.250  000 

2513.274 

602  654.8 
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RECIPROCALS,  CIRCUMFERENCE  AND  AREA  OF  CIRCLES 
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1 

Circum- 

Area 

1 

Circum- 

Area 

n 

1000- 

ference 

irn^ 

n 

1000- 

ference 

xn2 

n 

xn 

4 

n 

xn 

4 

800 

1.250  000 

2513.274 

502  654.8 

850 

1.176  471 

2670.354 

567  450.2 

801 

1.248  439 

2516.416 

503  912.2 

851 

1.175  088 

2673.495 

568  786.1 

802 

1.246  883 

2519.557 

505  171.2 

852 

1.173  709 

2676.637 

570  123.7 

803 

1.245  330 

2522.699 

506  431.8 

853 

1.172  333 

2679.779 

571  462.8 

804 

1.243  781 

2525.840 

507  693.9 

854 

1.170  960 

2682.920 

572  803.4 

805 

1.242  236 

2528.982 

508  957.6 

855 

1.169  591 

2686 . 062 

574  145.7 

806 

1.240  695 

2532.124 

510  222.9  ' 

856 

1.168  224 

2689 . 203 

575  489.5 

807 

1.239  157 

2535.265 

511  489.8  ! 

857 

1.166  861 

2692.345 

576  834.9 

808 

1.237  624 

2538.407 

512  758.2 

858 

1.165  501 

2695.486 

578  181.9 

809 

1.236  094 

2541 . 548 

514  028.2 

859 

1.164  144 

2698.628 

579  530.4 

810 

1.234  568 

2544.690 

515  299.7 

860 

1.162  791 

2701.770 

580  880.5 

811 

1.233  046 

2547.832 

516  572.9 

861 

1.161  440 

2704.911 

582  232.2 

812 

1.231  527 

2550.973 

517  847.6 

862 

1.160  093 

2708.053 

583  585.4 

813 

1.230  012 

2554.115 

519  123.8 

863 

1.158  749 

2711.194 

584  940.2 

814 

1.228  501 

2557.256 

520  401.7 

864 

1.157  407 

2714.336 

586  296.6 

815 

1.226  994 

2560.398 

521  681.1 

865 

1.156  069 

2717.478 

587  654.5 

816 

1.225  490 

2563 . 540 

522  962.1 

866 

1.154  734 

2720.619 

589  014.1 

817 

1.223  990 

2566.681 

524  244.6 

867 

1.153  403 

2723.761 

590  375.2 

818 

1.222  494 

2569.823 

525  528.8 

868 

1.152  074 

2726.902 

591  737.8 

819 

1.221  001 

2572.964 

526  814.5 

869 

1.150  748 

2730.044 

593  102.1 

8?0 

1.219  512 

2576.106 

528  101.7 

870 

1.149  425 

2733.186 

594  467.9 

821 

1.218  027 

2579.248 

529  390.6 

871 

1.148  106 

2736.327 

595  835.2 

822 

1.216  545 

2582.389 

530  681.0 

872 

1.146  789 

2739.469 

597  204.2 

823 

1.215  067 

2585.531 

531  973.0 

873 

1.145  475 

2742.610 

598  574.7 

824 

1.213  592 

2588.672 

533  266.5 

874 

1.144  165 

2745.752 

599  946.8 

825 

1.212  121 

2591.814 

534  561.6 

875 

1.142  857 

2748.894 

601  320.5 

826 

1.210  654 

25C4.956 

535  858.3 

876 

1.141  553 

2752.035 

602  695.7 

827 

1.209  190 

2598.097 

537  156.6 

877 

1.140  251 

2755.177 

604  072. £ 

828 

1.207  729 

2601.239 

538  456.4 

878 

1.138  952 

2758.318 

605  450.9 

829 

1.206  273 

2604.380 

539  757.8 

879 

1.137  656 

2761.460 

606  830.8 

830 

1.204  819 

2607.522 

541.060.8 

880 

1.136  364 

2764.602 

608  212.3 

831 

1.203  369 

2610.663 

542  365.3 

881 

1.135  074 

2767.743 

609  595.4 

832 

1.201  923 

2613.805 

543  671.5 

882 

1.133  787 

2770.885 

610  980.1 

833 

1.200  480 

2616.947 

544  979.1 

883 

1.132  503 

2774.026 

612  366.3 

834 

1.199  041 

2620.088 

546  288.4 

884 

1.131  222 

2777.168 

613  754.1 

835 

1.197  605 

2623.230 

547  599.2 

885 

1.129  944 

2780.309 

615  143.5 

836 

1.196  172 

2626.371 

548  911.6 

886 

1.128  668 

2783.451 

616  534.4 

837 

1.194  743 

2629.513 

550  225.6 

887 

1.127  396 

2786.593 

617  926.9 

.838 

1.193  317 

2632.655 

551  541.1 

888 

1.126  128 

2789.734 

619  321.0 

839 

1.191  895 

2635.796 

552  858.3 

889 

1.124  859 

2792.876 

620  716.7 

840 

1.190  476 

2638.938 

554  176.9 

890 

1.123  596 

2796.017 

622  113.9 

841 

1.139  061 

2642.079 

555  497.2 

891 

1.122  334 

2799.159 

623  512.7 

842 

1.187  648 

2645.221 

556  819.0 

892 

1.121  076 

2802.301 

624  913.0 

843 

1.186  240 

2648.363 

558  142.4 

893 

1.119  821 

2805.442 

626  315.0 

844 

1.184  834 

2651.504 

559  467.4 

894 

1.118  568 

2808.584 

627  718.5 

845 

1.183  432 

2654.646 

560  793.9 

895 

1.117  318 

2811.725 

629  123.6 

846 

1.182  033 

2657.787 

562  122.0 

896 

1.116  071 

2814.867 

630  530.2 

847 

1.180  638 

2660.929 

563  451.7 

897 

1.114  827 

2818.009 

631  938.4 

848 

1.179  245 

2664.071 

564  783.0 

898 

1.113  586 

2821.150 

633  348.2 

849 

1.177  856 

2667.212 

566  115.8 

899 

1.112  347 

2824.292 

634  759.6 

850 

1.176  471 

2670.354 

567  450.2 

900 

1.111  111 

2827.433 

636  172,5 
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RECIPROCALS,  CIRCUMFERENCE  AND  AREA  OF  CIRCLES 

(Continued) 


1 

1000- 
n 


111  111 
109  878 
108  647 
107  420 
106  195 

104  972 
103  753 
102  536 
101  322 
100  110 


Circum- 
ference 
irn 


1.098  901 
1.097  695 
1.096  491 
1.095  290 
1.094  092 

1.092  896 
1.091  703 
1.090  513 
1.089  325 
1.088  139 

1.086  957 
1.085  776 
1.084  599 
1.083  424 
1.082  251 

1.081  081 
1.079  914 
1.078  749 
1.077  586 
1.076  426 

1.075  269 
1.074  114 
1.072  961 
1.071  811 
1.070  664 

1.069  519 
1.068  376 
1.067  236 
1.066  098 
1.064  963 

1.063  830 

1.062  699 

1.061  571 

1.060  445 

1.059  322 

1.058  201 

1.057  082 

1.055  966 

1.054  852 

1.053  741 

1.052  632 


2827.433 
2830.575 
2833.717 
2836.858 
2840.000 

2843.141 
2846 . 283 
2849 . 425 
2852 . 566 
2855.708 

2858.849 
2861.991 
2865.133 
2868.274 
2871.416 

2874 . 557 
2877 . 699 
2880.840 
2883 . 982 
2887 . 124 

2890.265 
2893.407 
2896.548 
2899.690 
2902 . 832 

2905.973 
2909.115 
2912.256 
2915.398 
2918.540 

2921.681 
2924.823 
2927 . 964 
2931.106 
2934.248 

2937.389 
2940.531 
2943 . 672 
2946.814 
2949.956 

2953 . 097 
2956.239 
2959.380 
2962.522 
2965.663 

2968.805 
2971.947 
2975.088 
2978.230 
2981.371 

2984.513 


Area 


636  172.5 

637  587.0 

639  003.1 

640  420.7 

641  839.9 

643  260.7 

644  683.1 

646  107.0 

647  532.5 

648  959.6 

650  388.2 

651  818.4 

653  250.2 

654  683.6 

656  118.5 

657  555.0 

658  993.0 

660  432.7 

661  873.9 

663  316.7 

664  761.0 

666  206.9 

667  654.4 

669  103.5 

670  554.1 

672  006.3 

673  460.1 

674  915.4 

676  372.3 

677  830.8 

679  290.9 

680  752.5 

682  215.7 

683  680.5 

685  146.8 

686  614.7 

688  084.2 

689  555.2 

691  027.9 

692  502.1 

693  977.8 

695  455.2 

696  934.1 

698  414.5 

699  896.6 

701  380.2 

702  865.4 

704  352.1 

705  840.5 

707  330.4 

708  821.8 


950 

951 
952 
953 
954 

955 
956 
957 
958 
959 

960 

961 
962 
963 
964 

965 
966 
967 
968 
969 

970 

971 
972 
973 
974 

975 
976 
977 
978 
979 

980 

981 
982 
983 
984 

985 
986 
987 
988 
989 

990 

991 
992 
993 
994 

995 
996 
997 
998 
999 

1000 


1 

1000- 


1.052  632 
1.051  525 
1.050  420 
1.049  318 
1.048  218 

1.047  120 
1.046  025 
1.044  932 
1.043  841 
1.042  753 

1.041  667 
1.040  583 
1.039  501 
1.038  422 
1.037  344 

1.036  269 
1.035  197 
1.034  126 
1.033  058 
1.031  992 

1.030  928 
1.029  866 
1.028  807 
1.027  749 
1.026  694 

1.025  641 
1.024  590 
1.023  541 
1.022  495 
1.021  450 

1.020  408 
1.019  368 
1.018  330 
1.017  294 
1.016  260 

1.015  228 
1.014  199 
1.013  171 
1.012  146 
1.011  122 

1.010  101 
1.009  082 
1.008  065 
1.007  049 
1.006  036 

1.005  025 
1.004  016 
1.003  009 
1.002  004 
1.001  001 

1.000  000 


Circum- 
ference 


2984.513 
2987.655 
2990.796 
2993.938 
2997 . 079 

3000.221 
3003.363 
3006.504 
3009 . 646 
3012.787 

3015.929 
3019.071 
3022.212 
3025.354 
3028.495 

3031.637 
3034.779 
3037.920 
3041.062 
3044.203 

3047.345 
3050 . 486 
3053.628 
3056.770 
3059.911 

3063.053 
3066.194 
3069.336 
3072.478 
3075.619 

3078.761 
3081.902 
3085.044 
3088.186 
3091.327 

3094.469 
3097.610 
3100.752 
3103.894 
3107.035 

3110.177 
3113.318 
3116.460 
3119.602 
3122.743 

3125.885 
3129.026 
3132.168 
3135.309 
3138.451 

3141.593 


Area 


708  821.8 

710  314.9 

711  809.5 

713  305.7 

714  803.4 

716  302.8 

717  803.7 

719  306.1 

720  810.2 

722  315.8 

723  822.9 

725  331.7 

726  842.0 

728  353.9 

729  867.4 

731  382.4 

732  899.0 

734  417.2 

735  936.9 

737  458.2 

738  981.1 
740  505.6 

742  031.6 

743  559.2 

745  088.4 

746  619.1 

748  151.4 

749  685.3 

751  220.8 

752  757.8 

754  296.4 

755  836.6 

757  378.3 

758  921.6 
760  466.5 

762  012.9 

763  561.0 

765  110.5 

766  661.7 

768  214.4 

769  768.7 

771  324.6 

772  882.1 
774  441.1 

776  001.7 

777  563.8 

779  127.5 

780  692.8 

782  259.7 

783  828.2 

786  398.2 
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Squares,  Cubes  and  Roots 

Roots  of  numbers  other  than  those  given  directly  may  be  found  by  the  following  relations: 
V  lOOOn  =  10  V  lOn;        \To"  ^  10  VlO«:         \  lOo"  ^  10  Vn, 


=  10  V  7j;       V  lOOOn  =  lO'V  lOn;         >  10 "      lOV  10«; 

m"' ^  m\^  lOn;       V  1000n=  lOA/n;      V  lO.OOOn  =  10  V  lOn;      V 

-  A^/i-    -  i-   3/ -V^M      _  J_   3/ \3[J1    _  L   3/— 

;     Vio''"  lOVlOOw;     \l00"      10  V  lOn;      \lOOo"~loVn. 


IOO.OOOr 


n 

n2 

V7 

VlOn 

n3 

^ 

V^lOn 

VlOOn 

1 

1 

1.000  000 

3.162  278 

1 

1.000  000 

2.154  435 

4.641  589 

2 

4 

1.414  214 

4.472  136 

8 

1.259  921 

2.714  418 

5.848  035 

3 

9 

1.732  051 

5.477  226 

27 

1.442  250 

3.107  233 

6.694  330 

4 

16 

2.000  000 

6.324  555 

64 

1.587  401 

3.419  952 

7.368  063 

5 

25 

2.236  068 

7.071  068 

125 

1.709  976 

3.684  031 

7.937  005 

6 

36 

2.449  490 

7.745  967 

216 

1.817  121 

3.914  868 

8.434  327 

7 

49 

2.645  751 

8.366  600 

343 

1.912  931 

4.121  285 

8.879  040 

8 

64 

2.828  427 

8.944  272 

512 

2.000  000 

4.308  869 

9.283  178 

9 

81 

3.000  000 

9.486  833 

729 

2.080  084 

4.481  405 

9.654  894 

10 

100 

3.162  278 

10.00000 

1  000 

2.154  435 

4.641  589 

10.00000 

11 

121 

3.316  625 

10.48809 

1  331 

2.223  980 

4.791  420 

10.32280 

12 

144 

3.464  102 

10.95445 

1  728 

2.289  428 

4.932  424 

10.62659 

13 

169 

3.605  551 

11.40175 

2  197 

2.351  335 

5.065  797 

10.91393 

14 

196 

3.741  657 

11.83216 

2  744 

2.410  142 

5.192  494 

11.18689 

15 

225 

3.872  983 

12.24745 

3  375 

2.466  212 

5.313  293 

11.44714 

16 

256 

4.000  000 

12.64911 

4  096 

2.519  842 

5.428  835 

11.69607 

17 

289 

4.123  106 

13.03840 

4  913 

2.571  282 

5.539  658 

11.93483 

18 

324 

4.242  641 

13.41641 

5  832 

2.620  741 

5.646  216 

12.16440 

19 

361 

4.358  899 

13.78405 

6  859 

2.668  402 

5.748  897 

12.38562 

20 

400 

4.472  136 

14.14214 

8  000 

2.714  418 

5.848  035 

12.59921 

21 

441 

4.582  576 

14.49138 

9  261 

2.758  924 

5.943  922 

12.80579  - 

22 

484 

4.690  416 

14.83240 

10  648 

2.802  039 

6.036  811 

13.00591  - 

23 

529 

4.795  832 

15.16575 

12  167 

2.843  867 

6.126  926 

13.20006 

24 

576 

4.898  979 

15.49193 

13  824 

2.884  499 

6.214  465 

13.38866 

25 

625 

5.000  000 

15.81139 

15  625 

2.924  018 

6.299  605 

13.57209 

26 

676 

5.099  020 

16.12452 

17  576 

2.962  496 

6.382  504 

13.75069 

27 

729 

5.196  152 

16.43168 

19  683 

3.000  000 

6.463  304 

13.92477 

28 

784 

5.291  503 

16.73320 

21  952 

3.036  589 

6.542  133 

14.09460 

29 

841 

5.385  165 

17.02939 

24  389 

3.072  317 

6.619  106 

14.26043 

30 

900 

5.477  226 

17.32051 

27  000 

3.107  233 

6.694  330 

14.42250 

31 

961 

5.567  764 

17.60682 

29  791 

3.141  381 

6.767  899 

14.58100 

32 

1  024 

5.656  854 

17.88854 

32  768 

3.174  802 

6.839  904 

11.73613 

33 

1  089 

5.744  563 

18.16590 

35  937 

3.207  534 

6.910  423 

14.88806 

34 

1  156 

5.830  952 

18.43909 

39  304 

3.239  612 

6.979  532 

15.03695 

35 

1  225 

5.916  080 

18.70829 

42  875 

3.271  066 

7.047  299 

15.18294 

36 

1  296 

6.000  000 

18.97367 

46  656 

3.301  927 

7.113  787 

15.32619 

37 

1  369 

6.082  763 

19.23538 

50  653 

3.332  222 

7.179  054 

15.46680 

38 

1  444 

6.164  414 

19.49359 

54  872 

3.361  975 

7.243  156 

15.60491 

39 

1  521 

6.244  998 

19.74842 

59  319 

3.391  211 

7.306  144 

15.74061 

40 

1  600 

6.324  555 

20.00000 

64  060 

3.419  952 

7.368  063 

15.87401 

41 

1  681 

6.403  124 

20.24846 

68  921 

3.448  217 

7.428  959 

16.00521 

42 

1  764 

6.480  741 

20.49390 

74  088 

3.476  027 

7.488  872 

16.13429 

43 

1  849 

6.557  439 

20.73644 

79  507 

3.503  398 

7.547  842 

16.26133 

44 

1  936 

6.633  250 

20.97618 

85  184 

3.530  348 

7.605  905 

16.38643 

45 

2  025 

6.708  204 

21.21320 

91  125 

3.556  893 

7.663  094 

16.50964 

46 

2  116 

6.782  330 

21.44761 

97  336 

3.583  048 

7.719  443 

16.63103 

47 

2  209 

6.855  655 

21.67948 

103  823 

3.608  826 

7.774  980 

16.75069 

48 

2  304 

6.928  203 

21.90890 

110  592 

3.634  241 

7.829  735 

16.86865 

49 

2  401 

7.000  000 

22.13594 

117  649 

3.659  306 

7.883  735 

16.98499 

50 

2  500 

7.071  068 

22.36068 

125  000 

3.684  031 

7.937  005 

17.09976 
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SQUARES, 

CUBES  AXD  ROOTS  (Continued) 

n 

n2 

\/7 

VlOn 

fl3 

^7 

V  lOn 

VlOOn 

50 

2  500 

7.071  068 

22.36068 

125  000 

3.684  031 

7.937  005 

17.09976 

51 

2  601 

7.141  428 

22.58318 

132  651 

3.708  430 

7.989  570 

17.21301 

52 

2  704 

7.211  103 

22.80351 

140  608 

3.732  511 

8.041  4.52 

17.32478 

53 

2  809 

7.280  110 

23.02173 

148  877 

3.756  286 

8.092  672 

17.4.3513 

54 

2  916 

7.348  469 

23.23790 

157  464 

3.779  763 

8.143  253 

17.54411 

55 

3  025 

7.416  198 

23.45208 

166  375 

3.802  952 

8.193  213 

17.65174 

56 

3  136 

7.483  315 

23.66432 

175  616 

3.825  862 

8.242  571 

17.75808 

57 

3  249 

7.549  834 

23.87467 

185  193 

3.848  501 

8.291  344 

17.86316 

58 

3  364 

7.615  773 

24.08319 

195  112 

3.870  877 

8.3.39  551 

17.96702 

59 

3  481 

7.681  146 

24.28992 

205  379 

3.892  996 

8.387  207 

18.06969 

60 

3  600 

7.745  967 

24.49490 

216  000 

3.914  868 

8.434  327 

18.17121 

61 

3  721 

7.810  250 

24.69818 

226  981 

3.936  497 

8.480  926 

18.27160 

62 

3  844 

7.874  008 

24.89980 

238  328 

3.957  892 

8.527  019 

18.37091 

63 

3  969 

7.937  254 

25.09980 

250  047 

3.979  057 

8.572  619 

18.46915 

64 

4  096 

8.000  000 

25.29822 

262  144 

4.000  000 

8.617  739 

18.56636 

65 

4  225 

8.062  258 

25.49510 

274  625 

4.020  726 

8.662  391 

18.66256 

66 

4  356 

8.124  038 

25.69047 

287  496 

4.041  240 

8.706  588 

18.7.5777 

67 

4  489 

8.185  353 

25.88436 

300  763 

4.061  548 

8.7.50  .340 

18.85204 

68 

4  624 

8.246  211 

26.07681 

314  432 

4.081  655 

8.793  659 

18.94536 

69 

4  761 

8.306  624 

26.26785 

328  509 

4.101  566 

8.8.36  556 

19.03778 

70 

4  900 

8.366  600 

26.45751 

343  000 

4.121  285 

8.879  040 

19.12931 

71 

5  041 

8.426  150 

26.64583 

357  911 

4.140  818 

8.921  121 

19.21997 

72 

5  184 

8.4S5  281 

26.83282 

373  248 

4.160  168 

8.962  809 

19.30979 

73 

5  329 

8.544  004 

27.01851 

389  017 

4.179  r,9 

9.004  113 

19.39877 

74 

5  476 

8.602  325 

27.20294 

405  224 

4.198  3^6 

9.045  042 

19.48695 

75 

5  625 

8.660  254 

27.38613 

421  875 

4.217  163 

9.085  603 

19.57434 

76 

5  776 

8.717  798 

27.56810 

438  976 

4.2.35  824 

9.125  805 

19.66095  . 

77 

5  929 

8.774  964 

27.74887 

456  533 

4.254  321 

9.165  656 

19.74681 

78 

6  084 

8.831  761 

27.92848 

474  552 

4.272  659 

9.205  164 

19.83192 

79 

6  241 

8.888  194 

28.10694 

493  039 

4.290  840 

9.244  335 

19.91632 

80 

6  400 

8.944  272 

28.28427 

512  000 

4.308  869 

9.283  178 

20.00000 

81 

6  561 

9  000  000 

28.46050 

531  441 

4.326  749 

9.321  698 

20.08299 

82 

6  724 

9.055  385 

28.63564 

551  368 

4.344  481 

9.359  902 

20.16530 

83 

6  889 

9.110  434 

28.80972 

571  787 

4.362  071 

9.397  796 

20.24694 

84 

7  056 

9.165  151 

28.98275 

592  704 

4.379  519 

9.435  388 

20.32793 

85 

7  225 

9.219  544 

29.15476 

614  125 

4.396  830 

9.472  682 

20.40828 

86 

7  396 

9.273  618 

29.32.576 

636  056 

4.414  005 

9.509  685 

20.48800 

87 

7  569 

9.327  379 

29.49576 

658  503 

4.431  048 

9.546  403 

20.56710 

88 

7  744 

9.380  832 

29.66479 

681  472 

4.447  960 

9.582  840 

20.64560 

89 

7  921 

9.433  981 

29.83287 

704  969 

4.464  745 

9.619  002 

20.72.351 

90 

8  100 

9.486  833 

30.00000 

729  000 

4.481  405 

9.654  894 

20.80084 

91 

8  281 

9.539  392 

30.16621 

.  753  571 

4.497  941 

9.690  521 

20.87759 

92 

8  464 

9.591  663 

30.33150 

.  ■  778  688 

4.514  357 

9.725  888 

20.95379 

93 

8  649 

9.643  651 

30.49590 

804  357 

4.530  655 

9,761  000 

21.02944 

94 

8  836 

9.695  360 

30.65942 

830  584 

4.546  836 

9.795  861 

21.10454 

95 

9  025 

9.746  794 

30.82207 

857  375 

4.562  903 

9.830  476 

21.17912 

96 

9  216 

9.797  959 

30.98387 

884  736 

4.578  857 

9.864  848 

21.25317 

97 

9  409 

9.848  858 

31 . 14482 

912  673 

4.594  701 

9.898  983 

21.32671 

98 

9  604 

9.899  495 

31.30495 

941  192 

4.610  436 

9.932  884 

21.39975 

99 

9  801 

9.949  874 

31.46427 

970  299 

4.626  065 

9.966  555 

21.47229 

100 

10  000 

10.00000 

31.62278 

1  000  000 

1 

4.641  589 

10.00000 

21.54435 

159 
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n 

n2 

V7 

VlOn 

n' 

^7 

V  lOn 

V  lOOn 

100 

10  000 

10.00000 

31.62278 

1  000  000 

4.641  589 

10.00000 

21.54435 

101 

10  201 

10.04988 

31.78050 

1  030  301 

4.657  010 

10.03322 

21.61592 

102 

10  404 

10.09950 

31.93744 

1  061  208 

4.672  329 

10.06623 

21.68703 

103 

10  609 

10.14889 

32.09361 

1  092  727 

4.687  548 

10.09902 

21.75767 

104 

10  816 

10.19804 

32.24903 

1  124  864 

4.702  669 

10.13159 

21.82786 

105 

11  025 

10.24695 

32.40370 

1  157  625 

4.717  694 

10.16396 

21.89760 

106 

11  236 

10.29563 

32.55764 

1  191  016 

4.732  623 

10.19613 

21.96689 

107 

11  449 

10.34408 

32.71085 

1  225  043 

4.747  459 

10.22809 

22.03575 

108 

11  664 

10.39230 

32.86335 

1  259  712 

4.762  203 

10.25986 

22.10419 

109 

11  881 

10.44031 

33.01515 

1  295  029 

4.776  856 

10.29142 

22.17220 

110 

12  100 

10.48809 

33.16625 

1  331  000 

4.791  420 

10.32280 

22.23980 

111 

12  321 

10.53565 

33.31666 

1  367  631 

4.805  896 

10.35399 

22.30699 

112 

12  544 

10.58301 

33.46640 

1  404  928 

4.820  285 

10.38499 

22.37378 

113 

12  769 

10.63015 

33.61547 

1  442  897 

4.834  588 

10.41580 

22.44017 

114 

12  996 

10.67708 

33.76389 

1  481  544 

4.848  808 

10.44644 

22.50617 

115 

13  225 

10.72381 

33.91165 

1  520  875 

4.862  944 

10.47690 

22.57179 

116 

13  456 

10.77033 

34.05877 

1  560  896 

4.876  999 

10.50718 

22.63702 

117 

13  689 

10.81665 

34.20526 

1  601  613 

4.890  973 

10.53728 

22.70189 

118 

13  924 

10.86278 

34.35113 

1  643  032 

4.904  868 

10.56722 

22.76638 

119 

14  161 

10.90871 

34.49638 

1  685  159 

4.918  685 

10.59699 

22.83051 

120 

14  400 

10.95445 

34.64102 

1  728  000 

4.932  424 

10.62659 

22.89428 

121 

14  641 

11.00000 

34.78505 

1  771  561 

4.946  087 

10.65602 

22.95770 

122 

14  884 

11.04536 

34.92850 

1  815  848 

4.959  676 

10.68530 

23.02078 

123 

15  129 

11.09054 

35.07136 

1  860  867 

4.973  190 

10.71441 

23.08350 

124 

15  376 

11.13553 

35.21363 

1  906  624 

4.986  631 

10.74337 

23.14589 

125 

15  625 

11.18034 

35.35534 

1  953  125 

5.000  000 

10.77217 

23.20794 

126 

15  876 

11.22497 

35.49648 

2  000  376 

5.013  298 

10.80082 

23.26967 

127 

16  129 

11.26943 

35.63706 

2  048  383 

5.026  526 

10.82932 

23.33107 

128 

16  384 

11.31371 

35.77709 

2  097  152 

5.039  684 

10.85767 

23.39214 

129 

16  641 

11.35782 

35.91657 

2  146  689 

5.052  774 

10.88587 

23.45290 

130 

16  900 

11.40175 

36.05551 

2  197  000 

5.065  797 

10.91393 

23.51335 

131 

17  161 

11.44552 

36.19392 

2  248  091 

5.078  753 

10.94184 

23.573*8 

132 

17  424 

11.48913 

36.33180 

2  299  968 

5.091  643 

10.96961 

23.63332 

133 

17  689 

11.53256 

36.46917 

2  352  637 

5.104  469 

10.99724 

23.69285 

134 

17  956 

11.57584 

36.60601 

2  406  104 

5.117  230 

11.02474 

23.75208 

135 

18  225 

11.61895 

36.74235 

2  460  375 

5.129  928 

11.05209 

23.81102 

136 

18  496 

11.66190 

36.87818 

2  515  456 

5.142  563 

11.07932 

23.86966 

137 

18  769 

11.70470 

37.01351 

2  571  353 

5.155  137 

11.10641 

23.92803 

138 

19  044 

11.74734 

37.14835 

2  628  072 

5.167  649 

11.13336 

23.98610 

139 

19  321 

11.78983 

37.28270 

2  685  619 

5.180  101 

11.16019 

24.04390 

140 

19  600 

11.83216 

37.41657 

2  744  000 

5.192  494 

11.18689 

24.10142 

141 

19  881 

11.87434 

37.54997 

2  803  221 

5.204  828 

11.21346 

24.15867 

142 

20  164 

11.91638 

37.68289 

2  863  288 

5.217  103 

11.23991 

24.21565 

143 

20  449 

11.95826 

37.81534 

2  924  207 

5.229  322 

11.26623 

24.27236 

144 

20  736 

12.00000 

37.94733 

2  985  984 

5.241  483 

11.29243 

24.32881 

145 

21  025 

12.04159 

38.07887 

3  048  625 

5.253  588 

11.31851 

24.3S499 

146 

21  316 

12.08305 

38.20995 

3  112  136 

5.265  637 

11.34447 

24.44092 

147 

21  609 

12.12436 

38.34058 

3  176  523 

5.277  632 

11.37031 

24.49660 

148 

21  904 

12.16553 

38.47077 

3  241  792 

5.289  572 

11.39604 

24.55202 

149 

22  201 

12.20656 

38.60052 

3  307  949 

5.301  459 

11.42165 

24.60719 

150 

22  500 

12.24745 

38.72983 

3  375  000 

5.313  293 

11.44714 

24.66212 

160 
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n 

n2 

^n 

VlOn 

n3 

<rn 

V^lOn 

VlOOn 

150 

22  500 

12.24745 

38.72983 

3  375  000 

5.313  293 

11.44714 

24.66212 

151 

22  801 

12.28821 

38.85872 

3  442  951 

5.325  074 

11.47252 

24.71680 

152 

23  104 

12.32883 

38.98718 

3  511  808 

5.336  803 

11.49779 

24.77125 

153 

23  409 

12.36932 

39.11521 

3  581  577 

5.348  481 

11.52295 

24.82545 

154 

23  716 

12.40967 

39.24283 

3  652  264 

5.360  108 

11.54800 

24.87942 

155 

24  025 

12.44990 

39.37004 

3  723  875 

5.371  685 

11  57295 

24.93315 

156 

24  336 

12.49000 

39.49684 

3  796  416 

5.383  213 

11.59778 

24.98666 

157 

24  649 

12.52996 

39.62323 

3  869  893 

5.394  691 

11.62251 

25.03994 

158 

24  964 

12.56981 

39.74921 

3  944  312 

5.406  120 

11.64713 

25.09299 

159 

25  281 

12.60952 

39.87480 

4  019  679 

5.417  502 

11.67165 

25.14581 

160 

25  600 

12.64911 

40.00000 

4  096  000 

5.428  835 

11.69607 

25.19842 

161 

25  921 

12.68858 

40.12481 

4  173  281 

5.440  122 

11.72039 

25.25081 

162 

26  244 

12.72792 

40.24922 

4  251  528 

5.451  362 

11.74460 

25.30298 

163 

26  569 

12.76715 

40.37326 

4  330  747 

5.462  556 

11.76872 

25.35494 

164 

26  896 

12.80625. 

40.49691 

4  410  944 

5.473  704 

11.79274 

25.40668 

165 

27  225 

12.84523 

40.62019 

4  492  125 

5.484  807 

11.81666 

25.45822 

166 

27  556 

12.88410 

40.74310 

4  574  296 

5.495  865 

11.84048 

25 . 50954 

167 

27  889 

12.92285 

40.86563 

4  657  463 

5.506  878 

11.86421 

25.56067 

168 

28  224 

12.96148 

40.98780 

4  741  632 

5.517  848 

11.88784 

25.61158 

169 

28  561 

13.00000 

41.10961 

4  826  809 

5.528  775 

11.91138 

25.66230 

170 

28  900 

13.03840 

41.23106 

4  913  000 

5.539  658 

11.93483 

25.71282 

171 

29  241 

13.07670 

41.35215 

5  000  211 

5.550  499 

11.95819 

25.76313 

172 

29  584 

13.11488 

41.47288 

5  088  448 

5.561  298 

11.98145 

25.81326 

173 

29  929 

13.15295 

41.59327 

5  177  717 

5.572  055 

12.00463 

25.86319 

174 

30  276 

13.19091 

41.71331 

5  268  024 

5.582  770 

12.02771 

25.91292 

175 

30  625 

13.22876 

41.83300 

5  359  375 

5.593  445 

12.0.5071 

25.96247 

176 

30  976 

13.26650 

41.95235 

5  451  776 

5.604  079 

12.07362 

26.01183 

177 

31  329 

13.30413 

42.07137 

5  545  233 

5.614  672 

12.09645 

26.06100 

178 

31  684 

13.34166 

42.19005 

5  639  752 

5.625  226 

12.11918 

26.10999 

179 

32  Otl 

13.37909 

42.30839 

5  735  339 

5.635  741 

12.14184 

26.15879 

180 

32  400 

13.41641 

42.42641 

5  832  000 

5.646  216 

12.16440 

26.20741 

181 

32  761 

13.45362 

42.54409 

5  929  741 

5.656  653 

12.18689 

26.25586 

182 

33  124 

13.49074 

42.66146 

6  028  568 

5.667  051 

12.20929 

26.30412 

183 

33  489 

13.52775 

42.77850 

6  128  487 

5.677  411 

12.23161 

26.35221 

184 

33  856 

13.56466 

42.89522 

6  229  504 

5.687  734 

12.25385 

26.40012 

185 

34  225 

13.60147 

43.01163 

6  331  625 

5.698  019 

12.27601 

26.44786 

186 

34  596 

13.63818 

43.12772 

6  434  856 

5.708  267 

12.29809 

26.49543 

187 

34  969 

13.67479 

43.24350 

6  539  203 

5.718  479 

12.32009 

26.54283 

188 

35  344 

13.71131 

43.35897 

6  644  672 

5.728  654 

12.34201 

26.59006 

189 

35  721 

13.74773 

43.47413 

6  751  269 

5.738  794 

12.36386 

26.63712 

190 

36  100 

13.78405 

43.58899 

6  859  000 

5.748  897 

12.38562 

26.68402 

191 

36  481 

13.82027. 

43.70355 

6  967  871 

5.758  965 

12.40731 

26.73075 

192 

36  864 

13.85641 

43.81780 

7  077  888 

5.768  998 

12.42893 

26.77732 

193 

37  249 

13.89244 

43.93177 

7  189  057 

5.778  997 

12.45047 

26.82373 

194 

37  636 

13.92839 

44.04543 

7  301  384 

5.788  960 

12.47194 

26.86997 

195 

38  025 

13.96424 

44.15880 

7  414  875 

5.798  890 

12.49333 

26.91606 

196 

38  416 

14.00000 

44.27189 

7  529  536 

5.808  786 

12.51465 

26.96199 

197 

38  809 

14.03567 

44.38468 

7  645  373 

5.818  648 

12.53590 

27.00777 

198 

39  204 

14.07125 

44.49719 

7  762  392 

5.828  477 

12.55707 

27.05339 

199 

39  601 

14.10674 

44.60942 

7  880  599 

5.838  272 

12.57818 

27.09886 

20O 

40  000 

14.14214 

44.72136 

8  000  000 

5.848  035 

12.59921 

27.14418 

161 
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n 

nJ 

Vn 

VlOn 

„3 

^ 

VlOn 

"VlOOn 

200 

40  000 

14.14214 

44.72136 

8  000  000 

5.848  035 

12.59921 

27.14418 

201 

40  401 

14.17745 

44.83302 

8  120  601 

5.857  766 

12.62017 

27.18934 

202 

40  804 

14.21267 

44.94441 

8  242  408 

5.867  464 

12.64107 

27.23436 

203 

41  209 

14.24781 

45.05552 

8  365  427 

5.877  131 

12.66189 

27.27922 

204 

41  616 

14.28286 

45.16636 

8  489  664 

5.886  765 

12.68265 

27.32394 

205 

42  025 

14.31782 

45.27693 

8  615  125 

5.896  369 

12.70334 

27.36852 

206 

42  436 

14.35270 

45.38722 

8  741  816 

5.905  941 

12.72396 

27.41295 

207 

42  849 

14.38749 

45.49725 

8  869  743 

5.915  482 

12.74452 

27.45723 

208 

43  264 

14.42221 

45.60702 

8  998  912 

5.924  992 

12.76501 

27.50138 

209 

43  681 

14.45683 

45.71652 

9  129  329 

5.934  472 

12.78543 

27.54538 

210 

44  100 

14.49138 

45.82576 

9  261  000 

5.943  922 

12.80579 

27.58924 

211 

44  521 

14.52584 

45.93474 

9  393  931 

5.953  342 

12.82609 

27.63296 

212 

44  944 

14.56022 

46.04346 

9  528  128 

5.962  732 

12.84632 

27.67655 

213 

45  369 

14.59452 

46.15192 

9  663  597 

5.972  093 

12.86648 

27.72000 

214 

45  796 

14.62874 

46.26013 

9  800  344 

5.981  424 

12.88659 

27.76331 

215 

46  225 

14.66288 

46.36809 

9  938  375 

5.990  726 

12.90663 

27.80649 

216 

46  656 

14.69694 

46.47580 

10  077  696 

6.000  000 

12.92tl61 

27.84953 

217 

47  089 

14.73092 

46,58326 

10  218  313 

6.009  245 

12.94653 

27.89244 

218 

47  524 

14.76482 

46.69047 

10  360  232 

6.018  462 

12.96638 

27.93522 

219 

47  961 

14.79865 

46.79744 

10  503  459 

6.027  650 

12.98618 

27.97787 

220 

48  400 

14.83240 

46.90416 

10  648  000 

6.036  811 

13.00591 

28.02039 

221 

48  841 

14.86607 

47.01064 

10  793  861 

6.045  944 

13.02559 

28.06278 

222 

49  284 

14.89966 

47.11688 

10  941  048 

6.055  049 

13.04521 

28.10505 

223 

49  729 

14.93318 

47.22288 

11  089  567 

6.064  127 

13.06477 

28.14718 

224 

50  176 

14.96663 

47.32864 

11  239  424 

6.073  178 

13.08427 

28.18919 

225 

50  625 

15.00000 

47.43416 

11  390  625 

6.082  202 

13.10371 

28,23108 

226 

51  076 

15.03330 

47.53946 

11  543  176 

6.091  199 

13.12309 

28.27284 

227 

51  529 

15.06652 

47.64452 

11  697  083 

6.100  170 

13.14242 

28,31448 

228 

51  984 

15.09967 

47.74935 

11  852  352 

6.109  115 

13.16169 

28,35600 

229 

52  441 

15.13275 

47.85394 

12  008  989 

6.118  033 

13.18090 

28.39739 

230 

52  900 

15.16575 

47.95832 

12  167  000 

6.126  926 

13.20006 

28.43867 

231 

53  361 

15.19868 

48.06246 

12  326  391 

6.135  792 

13.21916 

28,47983 

232 

53  824 

15.23155 

48.16638 

12  487  168 

6.144  634 

13.23821 

28,52086 

233 

54  289 

15.26434 

48.27007 

12  649  337 

6.153  449 

13.25721 

28,56178 

234 

54  756 

15.29706 

48.37355 

12  812  904 

6.162  240 

13.27614 

28.60259 

235 

55  225 

15.32971 

48.47680 

12  977  875 

6.171  006 

13.29503 

28.64327 

236 

55  696 

15.36229 

48.57983 

13  144  256 

6.179  747 

13.31386 

28.68384 

237 

56  169 

15.39480 

48.68265 

13  312  C53 

6.188  463 

13.33264 

28.72430 

238 

56  644 

15.42725 

48.78524 

13  481  272 

6.197  154 

13.35136 

28.76464 

239 

57  121 

15.45962 

48.88763 

13  651  919 

6.205  822 

13.37004 

28.80487 

240 

57  600 

15.49193 

48.98979 

13  824  000 

6.214  465 

13.38866 

28.84499 

241 

58  081 

15.52417 

49.09175 

13  997  521 

6.223  084 

13.40723 

28.88500 

242 

58  564 

15.55635 

49.19350 

14  172  488 

6.231  680 

13.42575 

28.92489 

243 

59  049 

15.58846 

49.29503 

14  348  907 

6.240  251 

13.44421 

28.96468 

244 

59  536 

15.62050 

49.39636 

14  526  784 

6.248  800 

18.46263 

29.00436 

245 

60  025 

15.65248 

49.49747 

14  706  125 

6.257  325 

13.48100 

29.04393 

246 

60  516 

15.68439 

49.59839 

14  886  936 

6.265  827 

13.49931 

29.08339 

247 

61  009 

15.71623 

49.69909 

15  069  223 

6.274  305 

13.51758 

29.12275 

248 

61  504 

15.74802 

49.79960 

15  252  992 

6.282  761 

13.53580 

29.16199 

249 

62  001 

15.77973 

49.89990 

15  438  249 

6.291  195 

13.55397 

29.20114 

250 

62  500 

15.81139 

50.00000 

15  625  000 

6.299  605 

13.57209 

29.24013 
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n 

„2 

v7 

VlOn 

n3 

•^ 

VlOn 

VlOOn 

250 

62  500 

15.81139 

50.00000 

15  625  OOO 

6.299  605 

13.57209 

29.24018 

251 

63  001 

15.84298 

50.09990 

15  813  251 

6.307  994 

13.59016 

29.27911 

252 

63  504 

15.87451 

50.19960 

16  003  008 

6.316  360 

13.60818 

29.31794 

253 

64  009 

15.90597 

50.29911 

16  194  277 

6.324  704 

13.62616 

29.35667 

254 

64  516 

15.93738 

50.39841 

16  387  064 

6.333  026 

13.64409 

29.39530 

255 

65  025 

15.96872 

50.49752 

16  581  375 

6.341  326 

13.66197 

29.43383 

256 

65  536 

16.00000 

50.59644 

16  777  216 

6.349  604 

13.67981 

29.47225 

257 

66  049 

16.03122 

50.69517 

16  974  593 

6.3.57  861 

13.69760 

29.51058 

258 

66  564 

16.06238 

60.79370 

17  173  512 

6.366  097 

13.71534 

29.54880 

259 

67  081 

16.09348 

50.89204 

17  373  979 

6.374  311 

13.73304 

29.58693 

260 

67  600 

16.12452 

50.99020 

17  576  000 

6.382  504 

13.75069 

29.62496 

261 

68  121 

16.15549 

51.08816 

17  779  581 

6.390  677 

13.76830 

29.66289 

262 

68  644 

16.18641 

51.18594 

17  984  728 

6. §98  828 

13.78586 

29.70073 

263 

69  169 

16.21727 

51.28353 

18  191  447 

6.406  959 

13.80337 

29.73847 

264 

69  696 

16.24808 

51.38093 

18  399  744 

6.415  069 

13.82085 

29.77611 

265 

70  225 

16.27882 

51.47815 

18  609  625 

6.423  158 

13.83828 

29.81366 

266 

70  756 

16.30951 

51.57519 

18  821  096 

6.431  228 

13.85.566 

29.85111 

267 

71  289 

16  34013 

51.67204 

19  034  163 

6.4.39  277 

13.87300 

29.88847 

268 

71  824 

16.37071 

51.76872 

19  248  832 

6.447  306 

13.89030 

29.92574 

269 

72  361 

16.40122 

51.86521 

19  465  109 

6.455  315 

13.90755 

29.96292 

270 

72  900 

16.43168 

51.96152 

19  683  000 

6.463  304 

13.92477 

30.00000 

271 

73  441 

16.46208 

52.05766 

19  902  511 

6.471  274 

13.94194 

30.03699 

272 

73  984 

16.49242 

52.15362 

20  123  648 

6.479  224 

13.95906 

30.07389 

273 

74  529 

16.52271 

52.24940 

20  346  417 

6.487  154 

13.97615 

30.11070 

274 

75  076 

16.55295 

52.34501 

20  570  824 

6.495  065 

13.99319 

30.14742 

275 

75  625 

16.58312 

52.44044 

20  796  875 

6.502  957 

14.01020 

30.18405 

276 

76  176 

16.61.325 

52.53570 

21  024  576 

6.510  830 

14.02716 

30.22060 

277 

76  729 

16.64332 

52.63079 

21  2.53  933 

6.518  684 

14.04408 

30.25705 

278 

77  284 

16.67333 

52.72571 

21  484  952 

6.526  519 

14.06096 

30.29342 

279 

77  841 

16.70329 

52.82045 

21  717  639 

6.534  335 

14.07780 

30.3297C 

280 

78  400 

16.73320 

52.91503 

21  952  000 

6.542  133 

14.09460 

30.36589 

281 

78  961 

16.76305 

53.00943 

22  188  041 

6.549  912 

14.11136 

30.40200 

282 

79  524 

16.79286 

53.10367 

22  425  768 

6.557  672 

14.12808 

30.4.3802 

283 

80  089 

16.82260 

53.19774 

22  665  187 

6.565  414 

14.14476 

30.47395 

284 

80  656 

16.85230 

53.29165 

22  906  304 

6.573  138 

14.16140 

30.50981 

285 

81  225 

16.88194 

53.38539 

23  149  125 

6.580  844 

14.17800 

30.54557 

286 

81  796 

16.91153 

53.47897 

23  393  656 

6.588  532 

14.19456 

30.58126 

287 

82  369 

16.94107 

53.57238 

23  639  903 

6.596  202 

14.21109 

30.61686 

288 

82  944 

16.97056 

53.66563 

23  887  872 

6.603  854 

14.22757 

30.6.5238 

289 

83  521 

17.00000 

53.75872 

24  137  569 

6.611  489 

14.24402 

30.68781 

290 

84  100 

17  02939 

53.85165 

24  389  000 

6.619  106 

14.26043 

30.72317 

291 

84  681 

17.05872 

53.94442 

24  642  171 

6.626  705 

14.27680 

30.75844 

292 

85  264 

17.08801 

54.03702 

24  897  088 

6.634  287 

14.29314 

30.79363 

293 

85  849 

17.11724 

54.12947 

25  153  757 

6.641  852 

14.30944 

30.82875 

294 

86  436 

17.14643 

54.22177 

25  412  184 

6.649  400 

14.32570 

30.86378 

295 

87  025 

17.17556 

54.31390 

25  672  375 

6.656  930 

14.34192 

30.89873 

296 

87  616 

17.20465 

54.40588 

25  934  336 

6.664  444 

14.35811 

30.9.3361 

297 

88  209 

17.23369 

54.49771 

26  198  073 

6.671  940 

14.37426 

30.96840 

298 

88  804 

17.26268 

54.58938 

26  463  592 

6.679  420 

14.39037 

31.00312 

299 

89  401 

17.29162 

54.68089 

26  730  899 

6.686  883 

14.40645 

31.03776 

300 

90  000 

17.32051 

54.77226 

27  000  000 

6.694  330 

14.42250 

31.07233 
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n 

n2 

^ 

VlOn 

n3 

<r„ 

VlOn 

VlOOn 

300 

90  000 

17.32051 

54.77226 

27  000  000 

6.694  330 

14.42250 

31.07233 

301 

90  601 

17.34935 

54.86347 

27  270  901 

6.701  759 

14.43850 

31.10681 

302 

91  204 

17.37815 

54.95453 

27  543  608 

6.709  173 

14.45447 

31.14122 

303 

91  809 

17.40690 

55.04544 

27  818  127 

6.716  570 

14.47041 

31.17556 

304 

92  416 

17.43560 

55.13620 

28  094  464 

6.723  951 

14.48631 

31.20982 

305 

93  025 

17.46425 

55.22681 

28  372  625 

6.731  315 

14.50218 

31.24400 

306 

93  636 

17.49286 

55.31727 

28  652  616 

6.738  664 

14.51801 

31.27811 

307 

94  249 

17.52142 

55.40758 

28  934  443 

6.745  997 

14.53381 

31.31214 

308 

94  864 

17.54993 

55.49775 

29  218  112 

6.753  313 

14.54957 

31.34610 

309 

95  481 

17.57840 

55.58777 

29  503  629 

6.760  614 

14.56530 

31.37999 

310 

96  100 

17.60682 

55.67764 

29  791  000 

6.767  899 

14.58100 

31.41381 

311 

96  721 

17.63519 

55.76737 

30  080  231 

6.775  169 

14.59666 

31.44755 

312 

97  344 

17.66352 

55.85696 

30  371  328 

6.782  423 

14.61229 

31.48122 

313 

97  969 

17.69181 

55.94640 

30  664  297 

6.789  661 

14.62788 

31.51482 

314 

98  596 

17.72005 

56.03570 

30  959  144 

6.796  884 

14.64344 

31.54834 

315 

99  225 

17.74824 

56.12486 

31  255  875 

6.804  092 

14.65897 

31.58180 

316 

99  856 

17.77639 

56.21388 

31  554  496 

6.811  285 

14.67447 

31.61518 

317 

100  489 

17.80449 

56.30275 

31  855  013 

6.818  462 

14.68993 

31.64850 

318 

101  124 

17.83255 

56.39149 

32  157  432 

6.825  624 

14.70536 

31.68174 

319 

101  761 

17.86057 

56.48008 

32  461  759 

6.832  771 

14.72076 

31.71492 

320 

102  400 

17.88854 

56.56854 

32  768  000 

6.839  904 

14.73613 

31.74802 

321 

103  041 

17.91647 

56.65686 

33  076  161 

6.847  021 

14.75146 

31.78106 

322 

103  684 

17.94436 

56.74504 

33  386  248 

6.854  124 

14.76676 

31.81403 

323 

104  329 

17.97220 

56.83309 

33  698  267 

6.861  212 

14.78203 

31.84693 

324 

104  976 

18.00000 

56.92100 

34  012  224 

6.868  285 

14.79727 

31.87976 

325 

105  625 

18.02776 

57.00877 

34  328  125 

6.875  344 

14.81248 

31.91252 

326 

106  276 

18.05547 

57.09641 

34  645  976 

6.882  389 

14.82766 

31.94522 

327 

106  929 

18.08314 

57.18391 

34  965  783 

6.889  419 

14.84280 

31.97785 

328 

107  584 

18.11077 

57.27128 

35  287  552 

6.896  434 

14.85792 

32.01041 

329 

108  241 

18.13836 

57.35852 

35  611  289 

6.903  436 

14.87300 

32.04291 

310 

108  900 

18.16590 

57.44563 

35  937  000 

6.910  423 

14.88806 

32.07534 

331 

109  561 

18.19341 

57.53260 

36  264  691 

6.917  396 

14.90308 

32.10771 

332 

110  224 

18.22087 

57.61944 

36  594  368 

6.924  356 

14.91807 

32.14001 

333 

110  889 

18.24829 

57.70615 

36  926  037 

6.931  301 

14.93303 

32.17225 

334 

111  556 

18.27567 

57.79273 

37  259  704 

6.938  232 

14.94797 

32.20442 

335 

112  225 

18.30301 

57.87918 

37  595  375 

6.945  150 

14.96287 

32.23653 

336 

112  896 

18.33030 

57.96551 

37  933  056 

6.952  053 

14.97774 

32.26857 

337 

113  569 

18.35756 

58.05170 

38  272  753 

6.958  943 

14.99259 

32.30055 

338 

114  244 

18.38478 

58.13777 

38  614  472 

6.965  820 

15.00740 

32.33247 

339 

114  921 

18.41195 

58.22371 

38  958  219 

6.972  683 

15.02219 

32.36433 

340 

115  600 

18.43909 

58.30952 

39  304  000 

6.979  532 

15.03695 

32.39612 

341 

116  281 

18.46619 

58.39521 

39  651  821 

6.986  368 

15.05167 

32.42785 

342 

116  964 

18.49324 

58.48077 

40  001  688 

6.993  191 

15.06637 

32.45952 

343 

117  649 

18.52026 

58.56620 

40  353  607 

7.000  000 

15.08104 

32.49112 

344 

118  336 

18.54724 

58.65151 

40  707  584 

7.006  796 

15.09568 

32.52267 

345 

119  025 

18.57418 

58.73670 

41  063  625 

7.013  579 

15.11030 

32.55415 

346 

119  716 

18.60108 

58.82176 

41  421  736 

7.020  349 

15.12488 

32.58557 

347 

120  409 

18.62794 

58.90671 

41  781  923 

7.027  106 

15.13944 

32.61694 

348 

121  104 

18.65476 

58.99152 

42  144  192 

7.033  850 

15.15397 

32.64824 

349 

121  801 

18.68154 

59.07622 

42  508  549 

7.040  581 

15.16847 

32.67948 

350 

122  500 

18.70829 

59.16080 

42  875  000 

7.047  299 

15.18294 

32.71066 
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n2 


122  500 

123  201 

123  904 

124  609 

125  316 

126  025 

126  736 

127  449 

128  164 

128  881 

129  600 

130  321 

131  044 

131  769 

132  496 

133  225 

133  956 

134  689 

135  424 

136  161 

136  900 

137  641 

138  384 

139  129 

139  876 

140  625 

141  376 

142  129 

142  884 

143  641 

144  400 

145  161 

145  924 

146  689 

147  456 

148  225 

148  996 

149  769 

150  544 

151  321 

152  100 

152  881 

153  664 

154  449 

155  236 

156  025 

156  816 

157  609 

158  404 

159  201 

160  000 


VT 


18.70829 
18.73499 
18.76166 
18.78829 
18.81489 

18.84144 
18.86796 
18.89444 
18.92089 
18.94730 

18.97367 
19.00000 
19.02630 
19.05256 
19.07878 

19.10497 
19.13113 
19.15724 
19.18333 
19.20937 

19.23538 
19.26136 
19.28730 
19.31321 
19.33908 

19.36492 
19.39072 
19.41649 
19.44222 
19.46792 

19.49359 
19.51922 
19.54482 
19.57039 
19.59592 

19.62142 
19.64688 
19.67232 
19.69772 
19.72308 

19.74842 
19.77372 
19.79899 
19.82423 
19.84943 

19.87461 
19.89975 
19.92486 
19.94994 
19.97498 

20.00000 


59.16080 
59.24525 
59.32959 
59.41380 
59.49790 

59.58188 
59.66574 
59.74948 
59.83310 
59.91661 

60,00000 
60.08328 
60.16644 
60.24948 
60.33241 

60.41523 
60.49793 
60.58052 
60.60300 
60.74537 

60.82763 
60.90977 
60.99180 
61.07373 
61.15554 

61.23724 
61.31884 
61.40033 
61.48170 
61.56298 

61 . 64414 
61.72520 
61.80615 
61.88699 
61.96773 

62.04837 
62.12890 
62.20932 
62.28965 
62.36986 

62.44998 
62.52999 
62.60990 
62.68971 
62.76942 

62.84903 
62.92858 
63.00794 
63.08724 
63.16645 

63.24555 


n3 


42  875  000 

43  243  551 
43  614  208 

43  986  977 

44  361  864 

44  738  875 

45  118  016 
45  499  293 

45  882  712 

46  268  279 

46  656  000 

47  045  881 
47  437  928 

47  832  147 

48  228  544 

48  627  125 

49  027  896 
49  430  863 

49  836  032 

50  243  409 

50  653  000 

51  064  811 

51  478  848 

51  895  117 

52  313  624 

52  734  375 

53  157  376 

53  582  633 

54  010  152 
54  439  939 

54  872  000 

55  306  341 

55  742  968 

56  181  887 

56  623  104 

57  066  625 
57  512  456 

57  960  603 

58  411  072 

58  863  869 

59  319  000 

59  776  471 

60  236  288 

60  698  457 

61  162  984 

61  629  875 

62  099  136 

62  570  773 

63  044  792 

63  521  199 

64  000  000 


165 


7.047  299 
7.054  004 
7.060  697 
7.067  377 
7.074  044 

7.080  699 
7.087  341 
7.093  971 
7.100  588 
7.107  194 

7.113  787 
7.120  367 
7.126  936 
7.133  492 
7.140  037 


146  569 
153  090 
159  599 
166  096 
172  581 


7.179  054 

7.185  516 

7.191  966 

7.198  405 

7.204  832 

7.211  248 

7.217  652 

7.224  045 

7.2.30  427 

7.236  797 

7.243  156 
7.249  505 
7.255  842 
7.262  167 
7.268  482 

7.274  786 
7.281  079 
7.287  362 
7.293  633 
7.299  894 

7.306  144 
7.312  383 
7.318  611 
7.324  829 
7.331  037 

7.337  234 
7.343  420 
7.349  597 
7.355  762 
7.361  918 

7.368  063 


15.18294 
15.19739 
15.21181 
15.22620 
15.24057 

15.25490 
15.26921 
15.28350 
15.29775 
15.31198 

15.32619 
15.34037 
15.35452 
15.36864 
15.38274 

15.39682 
15.41087 
15.42489 
15.43889 
15.45286 

15.46680 
15.48073 
15.49462 
15.50849 
15.52234 

15.53616 
15.54996 
15.56373 
15.57748 
15.59121 

15.60491 
15.61858 
15.63224 
15.64587 
15.65947 

15.67305 
15.68661 
15.70014 
15.71366 
15.72714 

15.74061 
15.75405 
15.76747 
15.78087 
15.79424 

15.80759 
15.82092 
15.83423 
15.84751 
15.86077 

15.87401 


32.71066 
32.74179 
32.77285 
32.80386 
32.83480 

32.86569 
32.89652 
32.92730 
32.95801 
32.98867 

33.01927 
33.04982 
33.08031 
33.11074 
33.14112 

33.17144 
33.20170 
33.23191 
33.26207 
33.29217 

33.32222 
33.35221 
33.38215 
33.41204 
33.44187 

33.47165 
33.50137 
33.53105 
33.56067 
33.59024 

33.61975 
33.64922 
33.67863 
33.70800 
33.73731 

33.76657 
33.79578 
33.82494 
33.85405 
33.88310 

33.91211 
33.94107 
33.96999 
33.99885 
34.02766 

34.05642 
34.08514 
34.11381 
34.14242 
34.17100 

34.19952 
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n 

n2 

vT 

VlOn 

V? 

<r. 

VlOn 

V  lOOn 

400 

160  000 

20.00000 

63.24655 

64  000  000 

7.368  063 

15.87401 

34.19952 

401 

160  801 

20.02498 

63.32456 

64  481  201 

7.374  198 

15.88723 

34.22799 

402 

161  604 

20.04994 

63.40347 

64  964  808 

7.380  323 

15.90042 

34.25642 

403 

162  409 

20.07486 

63.48228 

65  450  827 

7.386  437 

15.91360 

34.28480 

404 

163  216 

20.09975 

63.56099 

65  939  264 

7.392  542 

15.92675 

34.31314 

405 

164  025 

20.12461 

63.63961 

66  430  125 

7.398  636 

15.93988 

34.34143 

406 

164  836 

20.14944 

63.71813 

66  923  416 

7.404  721 

15.95299 

34.36967 

407 

165  649 

20.17424 

63.79655 

67  419  143 

7.410  795 

15.96607 

34.39786 

408 

166  464 

20.19901 

63.87488 

67  917  312 

7.416  860 

15.97914 

34.42601 

409 

167  281 

20.22375 

63.95311 

68  417  929 

7.422  914 

15.99218 

34.45412 

410 

168  100 

20.24846 

64.03124 

68  921  000 

7.428  959 

16.00521 

34.48217 

411 

168  921 

20.27313 

64.10928 

69  426  531 

7.434  994 

16.01821 

34.51018 

412 

169  744 

20.29778 

64.18723 

69  934  528 

7.441  019 

16.03119 

34.53815 

413 

170  569 

20.32240 

64.26508 

70  444  997 

7.447  034 

16.04415 

34.56607 

414 

171  396 

20.34699 

64.34283 

70  957  944 

7.453  040 

16.05709 

34.59395 

415 

172  225 

20.37155 

64.42049 

71  473  375 

7.459  036 

16.07001 

34.62178 

416 

173  056 

20.39608 

64.49806 

71  991  296 

7.465  022 

16.08290 

34.64956 

417 

173  889 

20.42058 

64.57554 

72  511  713 

7.470  999 

16.09578 

34.67731 

418 

174  724 

20.44505 

64.65292 

73  034  632 

7.476  966 

16.10864 

34.70500 

419 

175  561 

20.46949 

64.73021 

73  560  059 

7.482  924 

16.12147 

34.73266 

420 

176  400 

20.49390 

64.80741 

74  088  000 

7.488  872 

16.13429 

34.76027 

421 

177  241 

20.51828 

64.88451 

74  618  461 

7.494  811 

16.14708 

34.78783 

422 

178  084 

20.54264 

64.96153 

75  151  448 

7.500  741 

16.15986 

34.81535 

423 

178  929 

20.56696 

65.03845 

75  686  967 

7.506  661 

16.17261 

34.84283 

424 

179  776 

20.59126 

65.11528 

76  225  024 

7.512  572 

16.18534 

34.87027 

425 

180  625 

20.61553 

65.19202 

76  765  625 

7.518  473 

16.19806 

34.89766 

426 

181  476 

20.63977 

65.26868 

77  308  776 

7.524  365 

16.21075 

34.92501 

427 

182  329 

20.66398 

65.34524 

77  854  483 

7.530  248 

16.22343 

34.95232 

428 

183  184 

20.68816 

65.42171 

78  402  752 

7.536  122 

16.23608 

34.97958 

429 

184  041 

20.71232 

65.49809 

78  953  589 

7.541  987 

16.24872 

35.00680 

430 

184  900 

20.73644 

65.57439 

79  507  000 

7.547  842 

16.26133 

35.03398 

431 

185  761 

20.76054 

65.65059 

80  062  991 

7.553  689 

16.27393 

35.06112 

432 

186  624 

20.78461 

65.72671 

80  621  568 

7.559  526 

16.28651 

35.08821 

433 

187  489 

20.80865 

65.80274 

81  182  737 

7.565  355 

16.29906 

35.11527 

434 

188  356 

20.83267 

65.87868 

81  746  504 

7.571  174 

16.31160 

35.14228 

435 

189  225 

20.85665 

65.95453 

82  312  875 

7.576  985 

16.32412 

35.16925 

436 

190  096 

20.88061 

66.03030 

82  881  856 

7.582  787 

16.33662 

35.19618 

437 

190  969 

20.90454 

66.10598 

83  453  453 

7.588  579 

16.34910 

35.22307 

438 

191  844 

20.92845 

66.18157 

84  027  672 

7.594  363 

16.36156 

35.24991 

439 

192  721 

20.95233 

66.25708 

84  604  519 

7.600  139 

16.37400 

35.27672 

440 

193  600 

20.97618 

66.33250 

85  184  000 

7.605  905 

16.38643 

35.30348 

441 

194  481 

21.00000 

66.40783 

85  766  121 

7.611  663 

16.39883 

35.33021 

442 

195  364 

21.02380 

66.48308 

86  350  888 

7.617  412 

16.41122 

35.35689 

443 

196  249 

21.04757 

66.55825 

86  938  307 

7.623  152 

16.42358 

35.38354 

444 

197  136 

21.07131 

66.63332 

87  528  384 

7.628  884 

16.43593 

35.41014 

445 

198  025 

21.09502 

66.70832 

88  121  125 

7.634  607 

16.44826 

35.43671 

446 

198  916 

21.11871 

66.78323 

88  716  536 

7.640  321 

16.46057 

35.46323 

447 

199  809 

21.14237 

66.85806 

89  314  623 

7.646  027 

16.47287 

35.48971 

448 

200  704 

21.16601 

66.93280 

89  915  392 

7.651  725 

16.48514 

35.51616 

449 

201  601 

21 . 18962 

67.00746 

90  518  849 

7.657  414 

16.49740 

35.54257 

450 

202  500 

21.21320 

67.08204 

91  125  000 

7.663  094 

16.50964 

35.56893 
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n 

n2 

vT 

VlOn 

n3 

<r: 

V  lOn 

VlOOn 

450 

202  500 

21.21320 

67.08204 

91  125  000 

7.663  094 

16.50964 

35.56893 

451 

203  401 

21.23676 

67.15653 

91  733  851 

7.668  766 

16.52186 

35.59526 

452 

20i  304 

21.26029 

67.23095 

92  345  408 

7.674  430 

16.53406 

35.62155 

453 

205  209 

21.28380 

67.30527 

92  959  677 

7.680  086 

16.54624 

35.64780 

454 

206  116 

21.30728 

67.37952 

93  576  664 

7.685  733 

16.55841 

35.67401 

455 

207  025 

21.33073 

67.45369 

94  196  375 

7.691  372 

16.57056 

35.70018 

456 

207  936 

21.35416 

67.52777 

94  818  816 

7.697  002 

16.58269 

35.72632 

457 

208  849 

21.37756 

67.60178 

95  443  993 

7.702  625 

16.59480 

35.75242 

458 

209  764 

21.40093 

67.67570 

96  071  912 

7.708  239 

16.60690 

35.77848 

459 

210  681 

21.42429 

67.74954 

96  702  579 

7.713  845 

16.61897 

35.80450 

460 

211  600 

21.44761 

67.82330 

97  336  000 

7.719  443 

16.63103 

35.83048 

461 

212  521 

21.47091 

67.89698 

97  972  181 

7.725  032 

16.64308 

35.85642 

462 

213  444 

21.49419 

67.97058 

98  611  128 

7.730  614 

16.65510 

35.88233 

463 

214  369 

21.51743 

68.04410 

99  252  847 

7.736  188 

16.66711 

35.90820 

464 

215  296 

21.54066 

68.11755 

99  897  344 

7.741  753 

16.67910 

35.93404 

465 

216  225 

21.56386 

68.19091 

100  544  625 

7.747  311 

16.69108 

35.95983 

466 

217  156 

21.58703 

68.26419 

101  194  696 

7.752  861 

16.70303 

35.98559 

467 

218  089 

21.61018 

68.33740 

101  847  563 

7.758  402 

16.71497 

36.01131 

468 

219  024 

21.63331 

68.41053 

102  503  232 

7.763  936 

16.72689 

36.03700 

469 

219  961 

21.65641 

68.48357 

103  161  709 

7.769  462 

16.73880 

36.06265 

470 

220  900 

21.67948 

68.55655 

103  823  000 

7.774  980 

16.75069 

36.08826 

471 

221  841 

21.70253 

68.62944 

104  487  111 

7.780  490 

16.76256 

36.11384 

472 

222  784 

21.72556 

68.70226 

105  154  048 

7.785  993 

16.77441 

36.13938 

473 

223  729 

21.74856 

68.77500 

1C5  823  817 

7.791  488 

16.78625 

36.16488 

474 

224  676 

21.77154 

68.84766 

106  496  424 

7.796  975 

16.79807 

36.19035 

475 

225  625 

21.79449 

68.92024 

107  171  875 

7.802  454 

16.80988 

36.21578 

476 

226  576 

21.81742 

68.99275 

107  850  176 

7.807  925 

16.82167 

36.24118 

477 

227  529 

21.84033 

69.06519 

108  531  333 

7.813  389 

16.83344 

36.26654 

478 

228  484 

21.86321 

69.13754 

109  215  352 

7.818  846 

16.84519 

36.29187 

479 

229  441 

21.88607 

69.20983 

109  902  239 

7.824  294 

16.85693 

36.31716 

480 

230  400 

21.90890 

69.28203 

110  592  000 

7.829  735 

16.86865 

36.34241 

481 

231  361 

21.93171 

69.35416 

111  284  641 

7.8.35  169 

16.88036 

36.36763 

482 

232  324 

21.95450 

69.42622 

111  980  168 

7.840  595 

16.89205 

36.39282 

483 

233  289 

21.97726 

69.49820 

112  678  587 

7.846  013 

16.90372 

36  41797 

484 

234  256 

22.00000 

69.57011 

113  379  904 

7.851  424 

16.91538 

36.44308 

485 

235  225 

22.02272 

"  69.64194 

114  084  125 

7.856  828 

16.92702 

36.46817 

486 

236  196 

22.04541 

69.71370 

114  791  256 

7.862  224 

16.93865 

36.49321 

487 

237  169 

22.06808 

69.78539 

115  501  363 

7.867  613 

16.95026 

36.51822 

488 

238  144 

22.09072 

69.85700 

116  214  272 

7.872  994 

16.96185 

36.54320 

489 

239  121 

22.11334 

69.92853 

116  930  169 

7.878  368 

16.97343 

36.56815 

490 

240  100 

22.13594 

70.00000 

117  649  000 

7.883  735 

16.98499 

36  59306 

491 

241  081 

22.15852 

70.07139 

118  370  771 

7.889  095 

16.99654 

36.61793 

492 

242  064 

22.18107 

•  70.14271 

119  095  488 

7.894  447 

17.00807 

36.64278 

493 

243  049 

22.20360 

70.21396 

119  823  157 

7.899  792 

17.01959 

36.66758 

494 

244  036 

22.22611 

70.28513 

120  553  784 

7.905  129 

17.03108 

36.69236 

495 

245  025 

22.24860 

70.35624 

121  287  375 

7.910  460 

17.04257 

36.71710 

496 

246  016 

22.27106 

70.42727 

122  023  936 

7.915  783 

17.05404 

36.74181 

497 

247  009 

22.29350 

70.49823 

122  763  473 

7.921  099 

17.06.549 

36.76649 

498 

248  004 

22.31591 

70.56912 

123  505  992 

7.926  408 

17.07693 

36.79113 

499 

249  001 

22.33831 

70.63993 

124  251  499 

7.931  710 

17.08835 

36.81574 

500 

250  000 

22.36068 

70.71068 

125  000  000 

7.937  005 

17.09976 

36.84031 
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n2 


VT 


n3 


\^ 


250  000 

251  001 

252  004 

253  009 

254  016 

255  025 

256  036 

257  049 

258  064 

259  081 

260  100 

261  121 

262  144 

263  169 

264  196 

265  225 

266  256 

267  289 

268  324 

269  361 

270  400 

271  441 

272  484 

273  529 

274  576 

275  625 

276  676 

277  729 

278  784 

279  841 

280  900 

281  961 

283  024 

284  089 

285  156 

286  225 

287  296 

288  369 

289  444 

290  521 

291  600 

292  681 

293  764 

294  849 

295  936 

297  025 

298  116 

299  209 

300  304 

301  401 

302  500 


22.36068 
22.38303 
22.40536 
22.42766 
22.44994 

22.47221 
22.49444 
22.51666 
22.53886 
22.56103 

22.58318 
22.60531 
22.62742 
22.64950 
22.67157 

22.69361 
22.71563 
22.73763 
22.75961 
22.78157 

22.80351 
22.82542 
22.84732 
22.86919 
22.89105 

22.91288 
22.93469 
22.95648 
22.97825 
23.00000 

23.02173 
23.04344 
23.06513 
23.08679 
23.10844 

23.13007 
23.15167 
23.17326 
23.19483 
23.21637 

23.23790 
23.25941 
23.28089 
23.30236 
23.32381 

23.34524 
23.36664 
23.38803 
23.40940 
23.43075 

23.45208 


70.71068 
70.78135 
70.85196 
70.92249 
70.99296 

71.06335 
71.13368 
71.20393 
71.27412 
71.34424 

71.41428 
71.48426 
71.55418 
71.62402 
71.69379 

71.76350 
71.83314 
71.90271 
71.97222 
72.04165 

72.11103 
72.18033 
72.24957 
72.31874 
72.38784 

72.45688 
72.52586 
72.59477 
72.66361 
72.73239 

72.80110 

72.86975 
72.93833 
73.00685 
73.07530 

73.14369 
73.21202 
73.28028 
73.34848 
73.41662 

73.48469 
73.55270 
73.62065 
73.68853 
73.75636 

73.82412 
73.89181 
73.95945 
74.02702 
74.09453 

74.16198 


125  000  COO 

125  751  501 

126  506  008 

127  263  527 

128  024  064 

128  787  625 

129  554  216 

130  323  843 

131  096  512 

131  872  229 

132  651  000 

133  432  831 

134  217  728 

135  005  697 

135  796  744 

136  590  875 

137  388  096 

138  188  413 

138  991  832 

139  798  359 

140  608  000 

141  420  761 

142  236  648 

143  055  667 

143  877  824 

144  703  125 

145  531  576 

146  363  183 

147  197  952 

148  035  889 

148  877  000 

149  721  291 

150  568  768 

151  419  437 

152  273  304 

153  130  375 

153  990  656 

154  854  153 

155  720  872 

156  590  819 

157  464  000 

158  340  421 

159  220  088 

160  103  007 

160  989  184 

161  878  625 

162  771  336 

163  667  323 

164  566  592 

165  469  149 

166  375  000 
168 


7.937  005 
7.942  293 
7.947  574 
7.952  848 
7.958  114 

7.963  374 
7.968  627 
7.973  873 
7.979  112 
7.984  344 

7.989  570 
7.994  788 
8.000  000 
8.005  205 
8.010  403 

8.015  595 
8.020  779 
8.025  957 
8.031  129 
8.036  293 

8.041  452 
8.046  603 
8.051  748 
8.056  886 
8.062  018 

8.067  143 

8.072  262 

8.077  374 

8.082  480 

8.087  579 

8.092  672 
8.097  759 
8.102  839 
8.107  \)i.i 
8.112  980 

8.118  041 
8.123  096 
8.128  145 
8.133  187 
8.138  223 

8.143  253 
8.148  276 
8.153  294 
8.158  305 
8.163  310 

8.168  309 
8.173  302 
8.178  289 
8.183  269 
8.188  244 

8.193  213 


17.09976 
17.11115 
17.12253 
17.13389 
17.14524 

17.15657 
17.16789 
17.17919 
17.19048 
17.20175 

17.21301 
17.22425 
17.23548 
17.24669 
17.25789 

17.26908 
17.28025 
17.29140 
17.30254 
17.31367 

17.32478 
17.33588 
17.34696 
17.35804 
17.36909 

17.38013 
17.39116 
17.40218 
17.41318 
17.42416 

17.43513 
17.44609 
17.45704 
17.46797 
17.47889 

17.48979 
17.50068 
17.51156 
17.52242 
17.53327 

17.54411 
17.55493 
17.56574 
17.57654 
17.58732 

17.59809 
17.60885 
17.61959 
17.63032 
17.64104 

17.65174 


36.84031 
36.86486 
36.88937 
36.91385 
36.93830 

36.96271 
36.98709 
37.01144 
37.03576 
37.06004 

37.08430 
37.10852 
37.13271 
37.15687 
37.18100 

37.20509 
37.22916 
37.25319 
37.27720 
37.30117 

37.32511 
37.34902 
37.37290 
37.39675 
37.42057 

37.44436 

37.46812 
37.49185 
37.51555 
37.53922 

37.56286 
37.58647 
37.61005 
37.63360 
37.65712 

37.68061 
37.70407 
37.72751 
37.75091 
37.77429 

37.79763 
37.82095 
37.84424 
37.86750 
37.89073 

37.91393 
37.93711 
37.96025 
37.98337 
38.00646 

38.02952 
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a 

n2 

V~. 

Via« 

n3 

<r. 

-V^lOn 

VlOOn 

550 

302  500 

23.45208 

74.16198 

166  375  000 

8.193  213 

17.65174 

38.02952 

551 

303  601 

23.47339 

74.22937 

167  284  151 

8.198  175 

17.66243 

38.05256 

552 

304  704 

23.49468 

74.29670 

168  196  608 

8.203  132 

17.67311 

38.07557 

553 

305  809 

23.51595 

74.36397 

169  112  377 

8.208  082 

17.68378 

38.09854 

554 

306  916 

23.55720 

74.43118 

170  031  464 

8.213  027 

17.69443 

38.12149 

555 

308  025 

23.55844 

74.49832 

170  953  875 

8.217  966 

17.70507 

38.14442 

556 

309  136 

23.57965 

74.56541 

171  879  616 

8.222  899 

17.71570 

38.16731 

557 

310  249 

23.60085 

74.63243 

172  808  693 

8.227  825 

17.72631 

38.19018 

558 

311  364 

23.62202 

74.69940 

173  741  112 

8.232  746 

17.73691 

38.21302 

559 

312  481 

23.64318 

74.76630 

174  676  879 

8.237  661 

17.74750 

38.23584 

560 

313  600 

23.66432 

74.83315 

175  616  000 

8.242  571 

17.75808 

38.25862 

561 

314  721 

23.68544 

74.89993 

176  558  481 

8.247  474 

17.76864 

38.28138 

562 

315  844 

23.70654 

74.96666 

177  504  328 

8.252  372 

17.77920 

38.30412 

563 

316  969 

23.72762 

75.03333 

178  453  547 

8.257  263 

17.78973 

38.32682 

564 

318  096 

23.74868 

75.09993 

179  406  144 

8.262  149 

17.80026 

38.34950 

565 

319  225 

23.76973 

75.16648 

180  362  125 

8.267  029 

17.81077 

38.37215 

566 

320  356 

23.79075 

75.23297 

181  321  496 

8.271  904 

17.82128 

38.39478 

567 

321  489 

23.81176 

75.29940 

182  284  263 

8.276  773 

17.83177 

38.41737 

568 

322  624 

23.83275 

75.36577 

183  250  432 

8.281  635 

17.84224 

38.43995 

569 

323  761 

23.85372 

75.43209 

184  220  009 

8.286  493 

17.85271 

38.46249 

570 

324  900 

23.87467 

75.49834 

185  193  000 

8.291  344 

17.86316 

38.48501 

571 

326  041 

23.89561 

75.56454 

186  169  411 

8.296  190 

17.87360 

38.50753 

572 

327  184 

23.91652 

75.63068 

187  149  248 

8.301  031 

17.88403 

38.52997 

573 

328  329 

23.93742 

75.69676 

188  132  517 

8.305  865 

17.89444 

38.55241 

574 

329  476 

23.95830 

75.76279 

189  119  224 

8.310  694 

17.90485 

38.57482 

575 

330  625 

23.97916 

75.82875 

190  109  375 

8.315  517 

17.91524 

38.59721 

576 

331  776 

24.00000 

75.89466 

191  102  976 

8.320  335 

17.92562 

38.61958 

577 

332  929 

24.02082 

75.96052 

192  100  033 

8.325  148 

17.93599 

38.64191 

578 

334  084 

24.04163 

76.02631 

193  100  552 

8.329  954 

17.94634 

38.66422 

579 

335  241 

24.06242 

76.09205 

194  104  539 

8.334  755 

17.95669 

38.68651 

580 

336  400 

24.08319 

76.15773 

195  112  000 

8.339  551 

17.96702 

38.70877 

581 

337  561 

24.10394 

76.22336 

196  122  941 

8.344  341 

17.97734 

38.73100 

582 

338  724 

24.12468 

76.28892 

197  137  368 

8.349  126 

17.98765 

38.75321 

583 

339  889 

24.14539 

76.35444 

198  155  287 

8.353  905 

17.99794 

38.77539 

584 

341  056 

24.16609 

76.41989 

199  176  704 

8,358  678 

18.00823 

38.79755 

585 

342  225 

24.18677 

76.48529 

200  201  625 

8.363  447 

18.01850 

38.81968 

586 

343  396 

24.20744 

76.55064 

201  230  056 

8.368  209 

18.02876 

38.84179 

587 

344  569 

24.22808 

76.61593 

202  262  003 

8.372  967 

18.03901 

38.86387 

588 

345  744 

24.24871 

76.68116 

203  297  472 

8.377  719 

18.04925 

38.88593 

589 

346  921 

24.26932 

76.74634 

20i  336  469 

8.382  465 

18.05947 

38.90796 

590 

348  100 

24.28992 

76.81146 

205  379  000 

8.387  207 

18.06969 

38.92996 

591 

349  281 

•  24.31049 

76.87652 

206  425  071 

8.391  942 

18.07989 

38.95195 

592 

350  464 

24.33105 

76.94154 

207  474  688 

8.396  673 

18.09008 

38.97390 

593 

351  649 

24.35159 

77.00649 

208  527  857 

8.401  398 

18.10026 

38  99584 

594 

352  836 

24.37212 

77.07140 

209  584  584 

8.406  118 

18.11043 

39.01774 

595 

354  025 

24.39262 

77.13624 

210  644  875 

8.410  833 

18.12059 

39.03963 

596 

355  216 

24.41311 

77.20104 

211  708  736 

8.415  542 

18.13074 

39.06149 

597 

356  409 

24.43358 

77.26578 

212  776  173 

8.420  246 

18.14087 

39.08332 

598 

357  604 

24.45404 

77.33046 

213  847  192 

8.424  945 

18.15099 

39.10.-13 

599 

358  801 

24.47448 

77.39509 

214  921  799 

8.429  638 

18.16111 

39.12692 

600 

360  000 

24.49490 

77.45967 

216  000  000 

8.434  327 

18.17121 

39.14868 
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n 

n2 

V7 

V  lOn 

n3 

\^ 

V  lOn 

VlOOn 

600 

360  000 

24.49490 

77.45967 

216  000  000 

8.434  327 

18.17121 

39.14868 

601 

361  201 

24.51530 

77.52419 

217  081 

801 

8.439  010 

18.18130 

39.17041 

602 

362  404 

24.53569 

77.58866 

218  167  208 

8.443  688 

18.19137 

39.19213 

603 

363  609 

24.55606 

77.65307 

219  256  227 

8.448  361 

18.20144 

39.21382 

604 

364  816 

24.57641 

77.71744 

220  348  864 

8.453  028 

18.21150 

39.23548 

605 

366  025 

24.59675 

77.78175 

221  445  125 

8.457  691 

18.22154 

39.25712 

606 

367  236 

24.61707 

77.84600 

222  545  016 

8.462  348 

18.23158 

39.27874 

607 

368  449 

24.63737 

77.91020 

223  648  543 

8.467  000 

18.24160 

39.30033 

608 

369  664 

24.65766 

77.97435 

224  755  712 

8.471  647 

18.25161 

39.32190 

609 

370  881 

24.67793 

78.03845 

225  866  529 

8.476  289 

18.26161 

39.34345 

610 

372  100 

24.69818 

78.10250 

226  981  000 

8.480  926 

18.27160 

39.36497 

611 

373  321 

24.71841 

78.16649 

228  099  131 

8.485  558 

18.28158 

39.38647 

612 

374  544 

24.73863 

78.23043 

229  220 

928 

8.490  185 

18.29155 

39.40795 

613 

375  769 

24.75884 

78.29432 

230  346 

397 

8.494  807 

18.30151 

39.42940 

6U 

376  996 

24.77902 

78.35815 

231  475 

544 

8.499  423 

18.31145 

39.45083 

615 

378  225 

24.79919 

78.42194 

232  608 

375 

8.504  035 

18.32139 

39.47223 

616 

379  456 

24.81935 

78.48567 

233  744 

896 

8.508  642 

18.33131 

39.49362 

617 

380  689 

24.83948 

78.54935 

234  885 

113 

8.513  243 

18.34123 

39.51498 

618 

381  924 

24.85961 

78.61298 

236  029 

032 

8.517  840 

18.35113 

39.53631 

619 

383  161 

24.87971 

78.67655 

237  176 

659 

8.522  432 

18.36102 

39.55763 

620 

384  400 

24.89980 

78.74008 

238  328 

000 

8.527  019 

18.37091 

39.57892 

621 

385  641 

24.91987 

78.80355 

239  483 

061 

8.531  601 

18.38078 

39.60018 

622 

386  884 

24.93993 

78.86698 

240  641 

848 

8.536  178 

18.39064 

39.62143 

623 

388  129 

24.95997 

78.93035 

241  804 

367 

8.540  750 

18.40049 

39.64265 

624 

389  376 

24.97999 

78.99367 

242  970 

624 

8.545  317 

18.41033 

39.66385 

625 

390  625 

25.00000 

79.05694 

244  140 

625 

8.549  880 

18.42016 

39.68503 

626 

391  876 

25.01999 

79.12016 

245  314 

376 

8.554  437 

18.42998 

39.70618 

627 

393  129 

25.03997 

79.18333 

246  491 

883 

8.558  990 

18.43978 

39.72731 

628 

394  384 

25.05993 

79.24645 

247  673 

152 

8.563  538 

18.44958 

39.74842 

629 

395  641 

25.07987 

79.30952 

248  858 

189 

8.568  081 

18.45937 

39.76951 

630 

396  900 

25.09980 

79.37254 

250  047  000 

8.572  619 

18.46915 

39.79057 

631 

398  161 

25.11971 

79.43551 

251  239  591 

8.577  152 

18.47891 

39.81161 

632 

399  424 

25.13961 

79.49843 

252  435  968 

8.581  681 

18.48867 

39.83263 

633 

400  689 

25.15949 

79.56130 

253  636  137 

8. 586  205 

18.49842 

39.85363 

634 

401  956 

25.17936 

79.62412 

254  840  104 

8.590  724 

18.50815 

39.87461 

635 

403  225 

25.19921 

79.68689 

256  047  875 

8.595  238 

18.51788 

39.89556 

636 

404  496 

25.21904 

79.74961 

257  259  456 

8.599  748 

18.52759 

39.91649 

637 

405  769 

25.23886 

79.81228 

258  474  853 

8.604  252 

18.53730 

39.93740 

638 

407  044 

25.25866 

79.87490 

259  694  072 

8.608  753 

18.54700 

39.95829 

639 

408  321 

25.27845 

79.93748 

260  917  119 

8.613  248 

18.55668 

39.97916 

640 

409  600 

25.29822 

80.00000 

262  144  000 

8.617  739 

18.56636 

40.00000 

641 

410  881 

25.31798 

80.06248 

263  374  721 

8.622  225 

18.57602 

40.02082 

642 

412  164 

25.33772 

80.12490 

264  609  288 

8.626  706 

18.58568 

40.04162 

643 

413  449 

25.35744 

80. 18728 

265  847  707 

8.631  183 

18.59532 

40.06240 

644 

414  736 

25.37716 

80.24961 

267  089  984 

8.635  655 

18.60495 

40.08316 

645 

416  025 

25.39685 

80.31189 

268  336  125 

8.640  123 

18.61458 

40.10390 

646 

417  316 

25.41653 

80.37413 

269  586 

136 

8.644  585 

18.62419 

40.12461 

647 

418  609 

25.43619 

80.43631 

270  840 

023 

8.649  044 

18.63380 

40.14530 

648 

419  904 

25.45584 

80.49845 

272  097  792 

8.653  497 

18.64340 

40.16598 

649 

421  201 

25.47548 

80.56054 

273  359 

449 

8.657  947 

18.65298 

40.18663 

650 

422  500 

25.49510 

80.62258 

274  625  000 

8.662  391 

18.66256 

40.20726 
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rj2 


422  500 

423  801 

425  104 

426  409 

427  716 

429  025 

430  336 

431  649 

432  964 

434  281 

435  600 

436  921 

438  244 

439  569 

440  896 

442  225 

443  556 

444  889 

446  224 

447  561 

448  900 

450  241 

451  584 

452  929 

454  276 

455  625 

456  976 

458  329 

459  684 

461  041 

462  400 

463  761 

465  124 

466  489 

467  856 

469  225 

470  596 

471  969 

473  344 

474  721 

476  100 

477  481 

478  864 

480  249 

481  636 

483  025 

484  416 

485  809 

487  204 

488  601 

490  000 


V7 


25.49510 
25.51470 
25.53429 
25.55386 
25.57342 

25.59297 
25.61250 
25.63201 
25.65151 
25.67100 

25.69047 
25.70992 
25.72936 
25.74879 
25.76820 

25.78759 
25.80698 
25.82634 
25.84570 
25.86503 

25.88436 
25.90367 
25.92296 
25.94224 
25.96151 

25.98076 
26.00000 
26.01922 
26.03843 
25.05763 

26.07681 
26.09598 
26.11513 
26.13427 
26.15339 

26.17250 
26.19160 
26.21068 
26.22975 
26.24881 

26.26785 
26.28688 
26.30589 
26.32489 
26.34388 

26.36285 
26.38181 
26.40076 
26.41969 
26.43861 

26.45751 


80.62258 
80.68457 
80.74652 
80.80Si2 
80.87027 

80.93207 
80.99383 
81.05554 
81.11720 
81.17881 

81.24038 
81.30191 
81.36338 
81.42481 
81.48620 

81.54753 
81.60882 
81.67007 
81.73127 
81.79242 

81.85353 
81.91459 
81.97561 
82.03658 
82.09750 

82.15838 
82.21922 
82.28001 
82.34076 
82.40146 

82.46211 
82.52272 
82.58329 
82.64381 
82.70429 

82.76473 
82.82512 
82.88546 
82.94577 
83.00602 

83.06624 
83.12641 
83.18654 
83.24662 
83.30666 

83.36666 
83.42661 
83.48653 
83.54639 
83.60622 

83.66600 


n3 


274  625  000 

275  894  451 

277  167  808 

278  445  077 

279  726  264 

281  on  375 

282  300  416 

283  593  393 

284  890  312 

286  191  179 

287  496  000 

288  804  781 

290  117  528 

291  434  247 

292  754  944 

294  079  625 

295  408  296 

296  740  963 

298  077  632 

299  418  309 

300  763  000 

302  111  711 

303  464  448 

304  821  217 

306  182  024 

307  546  875 

308  915  776 

310  288  733 

311  665  752 

313  046  839 

314  432  000 

315  821  241 

317  214  568 

318  611  987 

320  013  504 

321  419  125 

322  828  856 

324  242  703 

325  660  672 

327  082  769 

328  509  000 

329  939  371 

331  373  888 

332  812  557 

334  255  384 

335  702  375 

337  153  536 

338  608  873 

340  068  392 

341  532  099 

343  000  000 
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V^ 


8.662  391 
8.666  831 
8.671  266 
8.675  697 
8.680  124 

8.684  546 
8.688  963 
8.693  376 
8.697  784 
8.702  188 

8.706  588 
8.710  983 
8.715  373 
8.719  760 
8.724  141 

8.728  519 
8.732  892 
8.737  260 
8.741  625 
8.745  985 

8.750  340 
8.754  691 
8.759  038 
8.763  381 
8.767  719 

8.772  053 
8.776  383 
8.780  708 
8.785  030 
8.789  347 

8.793  659 
8.797  968 
8.802  272 
8.806  572 
8.810  868 

8.815  160 
8.819  447 
8.823  731 
8.828  010 
8.832  285 

8.836  556 
8.840  823 
8.845  085 
8.849  344 
8.853  599 

8.857  849 
8.862  095 
8.866  338 
8.870  576 
8.874  810 

8.879  040 


18.66256 
18.67212 
18.68168 
18.69122 
18.70076 

18.71029 
18.71980 
18.72931 
18.73881 
18.74830 

18.75777 

18.76724 
18.77670 
18.78615 
18.79559 

18.80.502 
18.81444 
18.82386 
18.83326 
18.84265 

18.85204 
18.86141 
18.87078 
18.88013 
18.88948 

18.89882 
18.90814 
18.91746 
18.92677 
18.93607 

18.94536 
18.95465 
18.96392 
18.97318 
18.98244 

18.99169 
19.00092 
19.01015 
19.01937 
19.02858 

19.03778 
19.04698 
19.05616 
19.06533 
19.07450 

19.08366 
19.09281 
19.10195 
19.11108 
19.12020 

19.12931 
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n 

7l2 

v7 

VlOn 

713 

^ 

V  lOn 

VlOOn 

700 

490  000 

26.45751 

83.66600 

343  000  000 

8.879  040 

19.12931 

41  21285 

701 

491  401 

26.47640 

83.72574 

344  472  101 

8.883  266 

19.13842 

41.23247 

702 

492  804 

26.49528 

83.78544 

345  948  408 

8.887  488 

19.14751 

41.25207 

703 

494  209 

26.51415 

83.84510 

347  428  927 

8.891  706 

19.15660 

41.27164 

704 

495  616 

26.53300 

83.90471 

348  913  664 

8.895  920 

19.16568 

41.29120 

705 

497  025 

26.55184 

83.96428 

350  402  625 

8.900  130 

19.17475 

41.31075 

706 

498  436 

26.57066 

84.02381 

351  895  816 

8.904  337 

19.18381 

41.33027 

707 

499  849 

26.58947 

84.08329 

353  393  243 

8.908  539 

19.19286 

41.34977 

708 

501  264 

26.60827 

84.14274 

354  894  912 

8.912  737 

19.20191 

41.36926 

709 

502  681 

26.62705 

84.20214 

356  400  829 

8.916  931 

19.21095 

41.38873 

710 

504  100 

26.64583 

84.26150 

357  911  000 

8.921  121 

19.21997 

41.40818 

711 

505  521 

26.66458 

84.32082 

359  425  431 

8.925  308 

19.22899 

41.42761 

712 

506  944 

26.68333 

84.38009 

360  944  128 

8.929  490 

19.23800 

41.44702 

713 

508  369 

26.70206 

84.43933 

362  467  097 

8.933  669 

19.24701 

41.46642 

714 

509  796 

26.72078 

84.49852 

363  994  344 

8.937  843 

19.25600 

41.48579 

715 

511  225 

26.73948 

84.55767 

365  525  875 

8.942  014 

19.26499 

41.50515 

716 

512  656 

26.75818 

84.61678 

367  061  696 

8.946  181 

19.27396 

41.52449 

717 

514  089 

26.77686 

84.67585 

368  601  813 

8.950  344 

19.28293 

41.54382 

718 

515  524 

26.79552 

84.73488 

370  146  232 

8.954  503 

19.29189 

41.56312 

719 

516  961 

26.81418 

84.79387 

371  694  959 

8.958  658 

19.30084 

41.58241 

720 

518  400 

26.83282 

84.85281 

373  248  000 

8.962  809 

19.30979 

41.60168 

721 

519  S41 

26.85144 

84.91172 

374  805  361 

8.966  957 

19.31872 

41.62093 

722 

521  284 

26.87006 

84.97058 

376  367  048 

8.971  101 

19.32765 

41.64016 

723 

522  729 

26.88866 

85.02941 

377  933  067 

8.975  241 

19.33657 

41.65938 

724 

524  176 

26.90725 

85.08819 

379  503  424 

8.979  377 

19.34548 

41.67857 

725 

525  625 

26.92582 

85.14693 

381  078  125 

8.983  509 

19.35438 

41.69775 

726 

527  076 

26.94439 

85.20563 

382  657  176 

8.987  637 

19.36328 

41.71692 

727 

528  529 

26.96294 

85.26429 

384  240  583 

8.991  762 

19.37216 

41.73606 

728 

529  984 

26.98148 

85.32292 

385  828  352 

8.995  883 

19.38104 

41.75519 

729 

531  441 

27.00000 

85.38150 

387  420  489 

9.000  000 

19.38991 

41.77430 

730 

532  900 

27.01851 

85.44004 

389  017  000 

9.004  113 

19.39877 

41.79339 

731 

534  361 

27.03701 

85.49854 

390  617  891 

9.008  223 

19.40763 

41.81247 

732 

535  824 

27.05550 

85.55700 

392  223  168 

9.012  329 

19.41647 

41.83152 

733 

537  289 

27.07397 

85.61542 

393  832  837 

9.016  431 

19.42531 

41.85056 

734 

538  756 

27.09243 

85.67380 

395  446  904 

9.020  529 

19.43414 

41.86959 

735 

540  225 

27.11088 

85.73214 

397  065  375 

9.024  624 

19.44296 

41.88859 

736 

541  696 

27.12932 

85.79044 

398  688  256 

9.028  715 

19.45178 

41.90758 

737 

543  169 

27.14774 

85.84870 

400  315  553 

9.032  802 

19.46058 

41.92655 

738 

544  644 

27.16616 

85.90693 

401  947  272 

9.036  886 

19.46938 

41.94551 

739 

546  121 

27.18455 

85.96511 

403  583  419 

9.040  966 

19.47817 

41.96444 

740 

547  600 

27.20294 

86.02325 

405  224  000 

9.045  042 

19.48695 

41.98336 

741 

549  081 

27.22132 

86.08136 

406  869  021 

9.049  114 

19.49573 

42.00227 

742 

550  564 

27.23968 

86.13942 

408  518  488 

9.053  183 

19.50449 

42.02115 

743 

552  049 

27.25803 

86.19745 

410  172  407 

9.057  248 

19.51325 

42.04002 

744 

553  536 

27.27636 

86.25543 

411  830  784 

9.061  310 

19.52200 

42.05887 

745 

555  025 

27.29469 

86.31338 

413  493  625 

9.065  368 

19.53074 

42.07771 

746 

556  516 

27.31300 

86.37129 

415  160  936 

9.069  422 

19.53948 

42.09653 

747 

558  009 

27.33130 

86.42916 

416  832  723 

9.073  473 

19.54820 

42.11533 

748 

559  504 

27.34959 

86.48699 

418  508  992 

9.077  520 

19.55692 

42.13411 

749 

561  001 

27.36786 

86.54479 

420  189  749 

9.081  563 

19.56563 

42.15288 

750 

562  500 

27.38613 

86.60254 

421  875  000 

9.085  603 

19.57434 

42.17163 
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n2 

v7 

VlOn 

n3 

^ 

■\^  lOn 

n 

VlOOn 

750 

562  500 

27.38613 

86.60254 

421  875  000 

9.085  603 

19.57434^ 

42.17163 

751 

564  001 

27.40138 

86.66026 

423  564  751 

9.089  639 

19.58303 

42  19037 

752 

565  504 

27.42262 

86.71793 

425  259  008 

9.093  672 

19.59172 

42.20909 

753 

567  009 

27.44085 

86.77557 

426  957  777 

9.097  701 

19.60040 

42.22779 

754 

568  516 

27.45906 

86.83317 

428  661  064 

9.101  727 

19.60908 

42.24647 

755 

570  025 

27.47726 

86.89074 

430  368  875 

9.105  748 

19.61774 

42.26514 

756 

571  536 

27.49545 

86.94826 

432  081  216 

9.109  767 

19.62640 

42.28379 

757 

573  049 

27.51363 

87.00575 

433  798  093 

9.113  782 

19.63505 

42.30243 

758 

574  564 

27.53180 

87.06320 

435  519  512 

9.117  793 

19.64369 

42.32105 

759 

576  081 

27.54995 

87.12061 

437  245  479 

9.121  801 

19.65232 

42.33965 

760 

577  600 

27.56810 

87.17798 

438  976  000 

9.125  805 

19.66095 

42.35824 

761 

579  121 

27.58623 

87.23531 

440  711  081 

9.129  806 

19.66957 

42.37681 

762 

580  644 

27.60435 

87.29261 

442  450  728 

9.133  803 

19.67818 

42.39536 

763 

582  169 

27.62245 

87.34987 

444  194  947 

9.137  797 

19.68679 

42.41390 

764 

583  696 

27.64055 

87.40709 

445  943  744 

9.141  787 

19.69538 

42.43242 

765 

585  225 

27.65863 

87.46428 

447  697  125 

9.145  774 

19.70397 

42.45092 

766 

586  756 

27.67671 

87.52143 

449  455  096 

9.149  758 

19.71256 

42.46941 

767 

588  289 

27.69476 

87.57854 

451  217  663 

9.153  738 

19.72113 

42.48789 

768 

589  824 

27.71281 

87.63561 

452  984  832 

9.157  714 

19.72970 

42.50634 

769 

591  361 

27.73085 

87.69265 

454  756  609 

9.161  687 

19.73826 

42.52478 

770 

592  900 

27.74887 

87.74964 

456  533  000 

9.165  656 

19.74681 

42.54321 

771 

594  441 

27.76689 

87.80661 

458  314  Oil 

9.169  623 

19.75535 

42.56162 

772 

595  984 

27.78489 

87.86353 

460  099  648 

9.173  585 

19.76389 

42.58001 

773 

597  529 

27.80288 

87.92042 

461  889  917 

9.177  544 

19.77242 

42.59839 

774 

599  076 

27.82086 

87.97727 

463  684  824 

9.181  500 

19.78094 

42.61675 

775 

600  625 

27.83882 

88.03408 

465  484  375 

9.185  453 

19.78946 

42.63509 

776 

602  176 

27.85678 

88.09086 

467  288  576 

9.189  402 

19.79797 

42.65342 

777 

603  729 

27.87472 

88.14760 

469  097  433 

9.193  347 

19.80647 

42.67174 

778 

605  284 

27.89265 

88.20431 

470  910  952 

9.197  290 

19.81496 

42.69004 

779 

606  841 

27.91057 

88.26098 

472  729  139 

9.201  229 

19.82345 

42.70832 

780 

608  400 

27.92848 

88.31761 

474  552  000 

9.205  164 

19.83192 

42.72659 

781 

609  961 

27.94638 

88.37420 

476  379  541 

9.209  096 

19.840i0 

42.74484 

782 

611  524 

27.96426 

88.43076 

478  211  768 

9.213  025 

19.84886 

42.76307 

783 

613  089 

27.98214 

88.48729 

480  048  687 

9.216  950 

19.85732 

42.78129 

784 

614  656 

28.00000 

88.54377 

481  890  304 

9.220  873 

19.86577 

42.79950 

785 

616  225 

28.01785 

88.60023 

483  736  625 

9.224  791 

19.87421 

42.81769 

786 

617  796 

28.03569 

88.65664 

485  587  656 

9.228  707 

19.88265 

42.83586 

787 

619  369 

28.05352 

88.71302 

487  443  403 

9.232  619 

19.89107 

42.85402 

788 

620  944 

28.07134 

88.76936 

489  303  872 

9.236  528 

19.89950 

42.87216 

789 

622  521 

28.08914 

88.82567 

491  169  069 

9.240  433 

19.90791 

42.89029 

790 

624  100 

28.10694 

88.88194 

493  039  000 

9.244  335 

19.91632 

42.90840 

791 

625  681 

28.12472 

88.93818 

494  913  671 

9.248  234 

19.92472 

42.92650 

792 

627  264 

28.14249 

88.99438 

496  793  088 

9.252  130 

19.93311 

42.94458 

793 

628  849 

28.16026 

89.05055 

498  677  257 

9.256  022 

19.94150 

42.96265 

794 

630  436 

28.17801 

89.10668 

500  566  184 

9.259  911 

19.94987 

42.98070 

795 

632  025 

28.19574 

89.16277 

502  459  875 

9.263  797 

19.95825 

42.99874 

796 

633  616 

28.21347 

89.21883 

504  358  336 

9.267  680 

19.96661 

43.01676 

797 

635  209 

28.23119 

89.27486 

506  261  573 

9.271  559 

19.97497 

43.03477 

798 

636  804 

28.24889 

89.33085 

508  169  592 

9.275  435 

19.98332 

43.05276 

799 

638  401 

28.26659 

89.38680 

510  082  399 

9.279  308 

19.99166 

43.07073 

800 

640  000 

28.28427 

89.44272 

512  000  000 

9.283  178 

20.00000 

43.08869 
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n 

„2 

v^ 

VlOn 

n3 

^ 

V  lOn 

VlOOn 

800 

640  000 

28.28427 

89.44272 

512  000  000 

9.283  178 

20.00000 

43.08869 

801 

641  601 

28.30194 

89.49860 

513  922  401 

9.287  044 

20.00833 

43.10664 

802 

643  204 

28.31960 

89.55445 

515  849  608 

9.290  907 

20.01665 

43.12457 

803 

644  809 

28.33725 

89.61027 

517  781  627 

9.294  767 

20.02497 

43.14249 

804 

646  416 

28.35489 

89.66605 

519  718  464 

9.298  624 

20.03328 

43.16039 

805 

648  025 

28.37252 

89.72179 

521  660  125 

9.302  477 

20.04158 

43.17828 

806 

649  636 

28.39014 

89.77750 

523  606  616 

9.306  328 

20.04988 

43.19615 

807 

651  249 

28.40775 

89.83318 

525  557  943 

9.310  175 

20.05816 

43.21400 

808 

652  864 

28.42534 

89.88882 

527  514  112 

9.314  019 

20.06645 

43.23185 

809 

654  481 

28.44293 

89.94443 

529  475  129 

9.317  860 

20.07472 

43.24967 

810 

656  100 

28.46050 

90.00000 

531  441  000 

9.321  698 

20.08299 

43.26749 

811 

657  721 

28.47806 

90.05554 

533  411  731 

9.325  532 

20.09125 

43.28529 

812 

659  344 

28.49561 

90.11104 

535  387  328 

9.329  363 

20.09950 

43.30307 

813 

660  969 

28.51315 

90.16651 

537  367  797 

9.333  192 

20.10775 

43.32084 

814 

662  596 

28.53069 

90.22195 

539  353  144 

9.337  017 

20.11599 

43.33859 

815 

664  225 

28.54820 

90.27735 

541  343  375 

9.340  839 

20.12423 

43.35633 

816 

665  856 

28.56571 

90.33272 

543  338  496 

9.344  657 

20.13245 

43.37406 

817 

667  489 

28.58321 

90.38805 

545  338  513 

9.348  473 

20.14067 

43,39177 

818 

669  124 

28.60070 

90.44335 

547  343  432 

9.352  286 

20.14889 

43.40947 

819 

670  761 

28.61818 

90.49862 

549  353  259 

9.356  095 

20.15710 

43.42715 

820 

672  400 

28.63564 

90.55385 

551  368  000 

9.359  902 

20.16530 

43.44481 

821 

674  041 

28.65310 

90.60905 

553  387  661 

9.363  705 

20.17349 

43.46247 

822 

675  684 

28.67054 

90.66422 

555  412  248 

9.367  505 

20.18168 

43.48011 

823 

677  329 

28.68798 

90.71935 

557  441  767 

9.371  302 

20.18986 

43.49773 

824 

678  976 

28.70540 

90.77445 

559  476  224 

9.375  096 

20.19803 

43.51534 

825 

680  625 

28.72281 

90.82951 

561  515  625 

9.378  887 

20.20620 

43.53294 

826 

682  276 

28.74022 

90.88454 

563  559  976 

9.382  675 

20.21436 

43.55052 

827 

683  929 

28.75761 

90.93954 

565  609  283 

9.386  460 

20.22252 

43.56809 

828 

685  584 

28.77499 

90.99451 

567  663  552 

9.390  242 

20.23066 

43.58564 

829 

687  241 

28.79236 

91.04944 

569  722  789 

9.394  021 

20.23880 

43.60318 

830 

688  900 

28.80972 

91.10434 

571  787  000 

9.397  796 

20.24694 

43.62071 

831 

690  561 

28.82707 

91.15920 

573  856  191 

9.401  569 

20.25507 

43.63822 

832 

692  224 

28.84441 

91.21403 

575  930  368 

9.405  339 

20.26319 

43.65572 

833 

693  889 

28.86174 

91.26883 

578  009  537 

9.409  105 

20.27130 

43.67320 

834 

695  556 

28.87906 

91.32360 

580  093  704 

9.412  869 

20.27941 

43.69067 

835 

697  225 

28.89637 

91.37833 

582  182  875 

9.416  630 

20.28751 

43.70812 

836 

698  896 

28.91366 

91.43304 

584  277  056 

9.420  387 

20.29561 

43.72556 

837 

700  569 

28.93095 

91.48770 

586  376  253 

9.424  142 

20.30370 

43.74299 

838 

702  244 

28.94823 

91.54234 

588  480  472 

9.427  894 

20.31178 

43.76041 

839 

703  921 

28.96550 

91.59694 

590  589  719 

9.431  642 

20.31986 

43.77781 

840 

705  600 

28.98275 

91.65151 

592  704  000 

9.435  388 

20.32793 

43.79519 

841 

707  281 

29.00000 

91.70605 

594  823  321 

9.439  131 

20.33599 

43.81256 

842 

708  964 

29.01724 

91.76056 

596  947  688 

9.442  870 

20.34405 

43.82992 

843 

710  649 

29.03446 

91.81503 

599  077  107 

9.446  607 

20.35210 

43.84727 

844 

712  336 

29.05168 

91.86947 

601  211  584 

9.450  341 

20.36014 

43.86460 

845 

714  025 

29.06888 

91.92388 

603  351  125 

9.454  072 

20.36818 

43.88191 

846 

715  716 

29.08608 

91.97826 

605  495  736 

9.457  800 

20.37621 

43.89922 

847 

717  409 

29.10326 

92.03260 

607  645  423 

9.461  525 

20.38424 

43.91651 

848 

719  104 

29.12044 

92.08692 

609  800  192 

9.465  247^ 

20.39226 

43.93378 

849 

720  801 

29.13760 

92.14120 

611  960  049 

9.468  966 

20.40027 

43.95105 

850 

722  500 

29.15476 

92.19544 

614  125  000 

9.472  682 

20.40828 

43.96830 
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n 

n2 

v: 

VlOn 

n3 

^ 

V  lOn 

VlOOn 

850 

722  500 

29.15476 

92.19544 

614  125  000 

9.472  682 

20.40828 

43.96830 

851 

724  201 

29.17190 

92.24966 

616  295  051 

9.476  396 

20.41628 

43.98553 

852 

725  904 

29.18904 

92.30.385 

618  470  208 

9.480  106 

20.42427 

44.00275 

853 

727  609 

29.20616 

92.35800 

620  650  477 

9.483  814 

20.43226 

44.01996 

854 

729  316 

29.22328 

92.41212 

622  835  864 

9.487  518 

20.44024 

44.03716 

855 

731  025 

29.24038 

92.46621 

625  026  375 

9.491  220 

20.44821 

44.05434 

856 

732  736 

29.25748 

92.52027 

627  222  016 

9.494  919 

20.45618 

44.07151 

857 

734  449 

29.27456 

92.57429 

629  422  793 

9.498  615 

20.46415 

44.03866 

858 

736  164 

29.29164 

92.62829 

631  628  712 

9.502  308 

20.47210 

44.10581 

859 

737  881 

29.30870 

92.68225 

633  839  779 

9.505  998 

20.48005 

44.12293 

S60 

739  600 

29.32576 

92.73618 

636  056  000 

9.509  685 

20.48800 

44.14005 

861 

741  321 

29.34280 

92.79009 

638  277  381 

9.513  370 

20.49593 

44.15715 

862 

743  044 

29.35984 

92.84396 

640  503  928 

9.517  052 

20.. 50387 

44.17424 

863 

744  769 

29.37686 

92.89779 

642  735  647 

9.520  730 

20.51179 

44.19132 

864 

746  496 

29.39388 

92.95160 

644  972  544 

9.524  406 

20.51971 

44.20838 

865 

748  225 

29.41088 

93.00538 

647  214  625 

9.528  079 

20.52762 

44.22543 

866 

749  956 

29.42788 

93.05912 

649  461  896 

9.531  750 

20.53553 

44.24246 

867 

751  689 

29.44486 

93.11283 

6.51  714  363 

9.535  417 

20. 54.343 

44.25949 

868 

753  424 

29.46184 

93.16652 

653  972  032 

9.539  082 

20.55133 

44.27650 

869 

755  161 

29.47881 

93.22017 

656  234  909 

9.542  744 

20.55922 

44.29349 

870 

756  900 

29.49576 

93.27379 

658  503  000 

9.546  403 

20.. 56710 

44.31048 

871 

758  641 

29.51271 

93.32738 

660  776  311 

9.5.50  059 

20.57498 

44.32745 

872 

760  384 

29.52965 

93.38094 

663  054  848 

9.553  712 

20.58285 

44.34440 

873 

762  129 

29.54657 

93.43447 

665  338  617 

9.557  363 

20.59071 

44.36135 

874 

763  876 

29.56349 

93.48797 

667  627  624 

9.561  Oil 

20.59857 

44.37828 

875 

765  625 

29.58040 

93.54143 

669  921  875 

9.564  656 

20.60643 

44.39520 

876 

767  376 

29.59730 

93.59487 

672  221  376 

9.568  298 

20.61427 

44.41211 

877 

769  129 

29.61419 

93.64828 

674  526  133 

9.571  938 

20.62211 

44.42900 

878 

770  884 

29.63106 

93.70165 

676  836  152 

9.575  574 

20.62995 

44.44588 

879 

772  641 

29.64793 

93.75500 

679  151  439 

9.579  208 

20.63778 

44.46275 

880 

774  400 

29.66479 

93.80832 

681  472  000 

9.582  840 

20.64560 

44.47960 

881 

776  161 

29.68164 

93.86160 

683  797  841 

9.586  468 

20.65342 

44.49644 

882 

777  924 

29.69848 

93.91486 

686  128  968 

9.590  094 

20.66123 

44.51327 

883 

779  689 

29.71532 

93.96808 

688  465  387 

9.593  717 

20.66904 

44.53009 

884 

781  456 

29.73214 

94.02127 

690  807  104 

9.597  337 

20.67684 

44.54689 

885 

783  225 

29.74895 

94.07444 

693  154  125 

9.600  955 

20.68463 

44.56368 

886 

784  996 

29.76575 

94.12757 

695  506  456 

9.604  570 

20.69242 

44.58046 

887 

786  769 

29.78255 

94.18068 

697  864  103 

9.608  182 

20.70020 

44.59723 

888 

788  544 

29.79933 

94.2.3.375 

700  227  072 

9.611  791 

20.70798 

44.61398 

889 

790  321 

29.81610 

94.28680 

702  595  369 

9.615  398 

20.71575 

44.63072 

890 

792  100 

29.83287 

94.33981 

704  969  000 

9.619  002 

20.72351 

44.64745 

891 

793  881 

29.84962 

94.39280 

707  347  971 

9.622  603 

20.73127 

44.66417 

892 

795  664 

29.86637 

94.44575 

709  732  288 

9.626  202 

20.73902 

44.68087 

893 

797  449 

29.88311 

94.49868 

712  121  957 

9.629  797 

20.74677 

44.69756 

894 

799  236 

29.89983 

94.55157 

714  516  984 

9.633  391 

20.75451 

44.71424 

895 

801  025 

29.91655 

94.60444 

716  917  375 

9.636  981 

20.76225 

44.73090 

896 

802  816 

29.93326 

94.65728 

719  323  136 

9.640  569 

20.76998 

44.74756 

897 

804  609 

29.94996 

94.71003 

721  734  273 

9.644  154 

20.77770 

44.76420 

898 

806  404 

29.96665 

94.76286 

724  150  792 

9.W7  737 

20.78542 

44.78083 

899 

808  201 

29.98333 

94.81561 

726  572  699 

9.651  317 

20.79313 

44.79744 

900 

810  000 

30.00000 

94.86833 

729  000  000 

9.654  894 

20.80084 

44.81405 

175 


SQUARES,  CUBES  AND  ROOTS  (Continued) 


n 

n2 

vT 

VlOn 

n3 

^ 

V  lOn 

VlOOn 

900 

810  000 

3C. 00000 

94.86833 

729  000  000 

9.654  894 

20.80084 

44.81405 

901 

811  801 

30.01666 

94.92102 

731  432  701 

9.658  468 

20.80854 

44.83064 

902 

813  604 

30.03331 

94.97368 

733  870  808 

9.662  040 

20.81623 

44.84722 

903 

815  409 

30.04996 

95.02631 

736  314  327 

9.665  610 

20.82392 

44.86379 

904 

817  216 

30.06659 

95.07891 

738  763  264 

9.669  176 

20.83161 

44.88034 

905 

819  025 

30.08322 

95.13149 

741  217  625 

9.672  740 

20.83929 

44.89688 

906 

820  836 

30.09983 

95.18403 

743  677  416 

9.676  302 

20.84696 

44.91341 

907 

822  649 

30.11644 

95.23655 

746  142  643 

9.679  860 

20.85463 

44.92993 

908 

824  464 

30.13304 

95.28903 

748  613  312 

9.683  417 

20.86229 

44.94644 

909 

826  281 

30.14963 

95.34149 

751  089  429 

9.686  970 

20.86994 

44.96293 

910 

828  100 

30.16621 

95.39392 

753  571  000 

9.690  521 

20.87759 

44.97941 

911 

829  921 

30.18278 

95.44632 

756  058  031 

9.694  069 

20.88524 

44.99588 

912 

831  744 

30.19934 

95.49869 

758  550  528 

9.697  615 

20.89288 

45.01234 

913 

833  569 

30.21589 

95.55103 

761  048  497 

9.701  158 

20.90051 

45.02879 

914 

835  396 

30.23243 

95.60335 

763  551  944 

9.704  699 

20.90814 

45.04522 

915 

837  225 

30.24897 

95.65563 

766  060  875 

9.708  237 

20.91576 

45.06164 

916 

839  056 

30.26549 

95.70789 

768  575  296 

9.711  772 

20.92338 

45.07805 

917 

840  889 

30.28201 

95.76012 

771  095  213 

9.715  305 

20.93099 

45.09445 

918 

842  724 

30.29851 

95.81232 

773  620  632 

9.718  835 

20.93860 

45  11084 

919 

844  561 

30.31501 

95.86449 

776  151  559 

9.722  363 

20.94620 

45.12721 

920 

846  400 

30.33150 

95.91663 

778  688  000 

9.725  888 

20.95379 

45.14357 

921 

848  241 

30.34798 

95.96874 

781  229  961 

9.729  411 

20.96138 

45.15992 

922 

850  084 

30.36445 

96.02083 

783  777  448 

9.732  931 

20.96896 

45.17626 

923 

851  929 

30.38092 

96.07289 

786  330  467 

9.736  448 

20.97654 

45.19259 

924 

853  776 

30.39737 

96.12492 

788  889  024 

9.739  963 

20.98411 

45.20891 

925 

855  625 

30.41381 

96.17692 

791  453  125 

9.743  476 

20.99168 

45.22521 

926 

857  476 

30.43025 

96.22889 

794  022  776 

9.746  986 

20.99924 

45.24150 

927 

859  329 

30.44667 

96.28084 

796  597  983 

9.750  493 

21.00680 

45.25778 

928 

.  861  184 

30.46309 

96.33276 

799  178  752 

9.753  998 

21.01435 

45.27405 

929 

863  041 

30.47950 

96.38465 

801  765  089 

9.757  500 

21.02190 

45.29030 

930 

864  900 

30.49590 

96.43651 

804  357  000 

9.761  000 

21.02944 

45.30655 

931 

866  761 

30.51229 

96.48834 

806  954  491 

9.764  497 

21.03697 

45.32278 

932 

868  624 

30.52868 

96.54015 

809  557  568 

9.767  092 

21.04450 

45.33900 

933 

870  489 

30.54505 

96.59193 

812  166  237 

9.771  485 

21.05203 

45.35521 

934 

872  356 

30.56141 

96.64368 

814  780  504 

9.774  974 

21.05954 

45.37141 

935 

874  225 

30.57777 

96.69540 

817  400  375 

9.778  462 

21.06706 

45.38760 

936 

876  096 

30.59412 

96.74709 

820  025  856 

9.781  946 

21.07456 

45.40377 

937 

877  969 

30.61046 

96.79876 

822  656  953 

9.785  429 

21.08207 

45.41994 

938 

879  844 

30.62679 

96.85040 

825  293  672 

9.788  909 

21.08956 

45.43609 

939 

881  721 

30.64311 

96.90201 

827  936  019 

9.792  386 

21.09706 

45.45223 

940 

883  600 

30.65942 

96.95360 

830  584  000 

9.795  861 

21.10454 

45.46836 

941 

885  481 

30.67572 

97.00515 

833  237  621 

9.799  334 

21.11202 

45.48448 

942 

887  364 

30.69202 

97.05668 

835  896  888 

9.802  804 

21.11950 

45.50058 

943 

889  249 

30.70831 

97.10819 

838  561  807 

9.806  271 

21.12697 

45.51668 

944 

891  136 

30.72458 

97.15966 

841  232  384 

9.809  736 

21.13444 

45.53276 

945 

893  025 

30.74085 

97.21111 

843  908  625 

9.813  199 

21.14190 

45.54883 

946 

894  916 

30.75711 

97.26253 

846  590  536 

9.816  659 

21.14935 

45.56490 

947 

896  809 

30.77337 

97.31393 

849  278  123 

9.820  117 

21.15680 

45.58095 

948 

898  704 

30.78961 

97.36529 

851  971  392 

9.823  572 

21.16424 

45.5969* 

949 

900  601 

30.80584 

97.41663 

854  670  349 

9.827  025 

21.17168 

45.61301 

950 

902  500 

30.82207 

97.46794 

857  375  000 

9.830  476 

21.17912 

45.62903 
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SQUARES, 

CUBES 

AND  ROOTS  (Continued) 

n 

n2 

V7 

VlOn 

„3 

^ 

^ym 

VlOOn 

950 

902  500 

30.82207 

97.46794 

857  375  000 

9.830  476 

21.17912 

45.62903 

951 

904  401 

30.83829 

97.51923 

860  085  351 

9.833  924 

21.18655 

45.64503 

952 

906  304 

30.85450 

97.57049 

862  801  408 

9.837  369 

21.19397 

45.66102 

953 

908  209 

30.87070 

97.62172 

865  523  177 

9.840  813 

21.20139 

45.67701 

954 

910  116 

30.88689 

97.67292 

868  250  664 

9.844  254 

21.20880 

45.69298 

955 

912  025 

30.90307 

97.72410 

870  983  875 

9.847  692 

21.21621 

45.70894 

956 

913  936 

30.91925 

97.77525 

873  722  816 

9.851  128 

21.22361 

45.72489 

957 

915  849 

30.93542 

97.82638 

876  467  493 

9.854  562 

21.23101 

45 . 74082 

958 

917  764 

30.95158 

97.87747 

879  217  912 

9.857  993 

21.23840 

45.75675 

959 

919  681 

30.96773 

97.92855 

881  974  079 

9.861  422 

21.24579 

45.77267 

960 

921  60C 

30.98387 

97.97959 

884.736  000 

9.864  848 

21.25317 

45.78857 

961 

923  521 

31.00000 

98.03061 

887  503  681 

9.868  272 

21.26055 

45.80446 

962 

925  444 

31.01612 

98.08160 

890  277  128 

9.871  694 

21.26792 

45.82035 

963 

927  369 

31.03224 

98.13256 

893  056  347 

9.875  113 

21.27529 

45.83622 

964 

929  296 

31.04835 

98.18350 

895  841  344 

9.878  530 

21.28265 

45.85208 

965 

931  225 

31.06445 

98.23441 

898  632  125 

9.881  945 

21.29001 

45.86793 

966 

933  156 

31.08054 

98.28530 

901  428  696 

9.885  357 

21.29736 

45.88376 

967 

935  089 

31.09662 

98.33616 

904  231  063 

9.888  767 

21.30470 

45.89959 

968 

937  024 

31.11270 

98.38699 

907  039  232 

9.892  175 

21.31201 

45.91541 

969 

938  961 

31.12876 

98.43780 

909  853  209 

9.895  580 

21.31938 

45.93121 

970 

940  900 

31.14482 

98.48858 

912  673  000 

9.898  983 

21.32671 

45.94701 

971 

942  841 

31.16087 

98.53933 

915  498  611 

9.902  384 

21.33404 

45.96279 

972 

944  784 

31.17691 

98.59006 

918  330  048 

9.905  782 

21.34136 

45.97857 

973 

946  729 

31.1^295 

98.64076 

921  167  317 

9.909  178 

21.34868 

45.99433 

974 

948  676 

31.20897 

98.69144 

924  010  424 

9.912  571 

21.35599 

46.01008 

975 

950  625 

31.22499 

98.74209 

926  859  375 

9.915  962 

21.36329 

46.02582 

976 

952  576 

31.24100 

98.79271 

929  714  176 

9.919  351 

21.37059 

46.04155 

977 

954  529 

31.25700 

98.84331 

932  574  833 

9.922  738 

21.37789 

46.05727 

978 

956  484 

31.27299 

98.89388 

935  441  352 

9.926  122 

21.38518 

46.07298 

979 

958  441 

31.28898 

98.94443 

938  313  739 

9.929  504 

21.39247 

46.08868 

980 

960  400 

31.30495 

98.99495 

941  192  000 

9.932  884 

21.39975 

46.10436 

981 

962  361 

31.32092 

99.04544 

944  076  141 

9.936  261 

21.40703 

46.12004 

982 

964  324 

31.336S8 

99.09591 

946  966  168 

9.939  636 

21.41430 

46.13571 

983 

966  289 

31.35283 

99.14636 

949  862  087 

9.943  009 

21.42156 

46.15136 

984 

968  256 

31.36877 

99.19677 

952  763  904 

9.946  380 

21.42883 

46.16700 

985 

970  225 

31.38471 

99.24717 

955  671  625 

9.949  748 

21.43608 

46.18264 

986 

972  196 

31.40064 

99.29753 

958  585  256 

9.953  114 

21.44.333 

46.19826 

987 

974  169 

31.41656 

99.34787 

961  50i  803 

9.956  478 

21.4.5058 

46.21387 

988 

976  144 

31.43247 

99.39819 

964  430  272 

9.959  839 

21.45782 

46.22948 

989 

978  121 

31.44837 

99.44848 

967  361  669 

9.963  198 

21.46506 

46.24507 

990 

980  100 

31.46427 

99.49874 

970  299  000 

9.966  555 

21.47229 

46.26065 

991 

982  081 

31.48015 

99.54898 

973  242  271 

9.969  910 

21.47952 

46.27622 

992 

984  064 

31.49603 

99.59920 

976  191  488 

9.973  262 

21.48674 

46.29178 

993 

986  049 

31.51190 

99.64939 

979  146  657 

9.976  612 

21.49396 

46.30733 

994 

988  036 

31.52777 

99.69955 

982  107  784 

9.979  960 

21.50117 

46.32287 

995 

990  025 

31.54362 

99.74969 

985  074  875 

9.983  305 

21.50838 

46.33840 

996 

992  016 

31.55947 

99.79980 

988  047  936 

9.986  649 

21.51558 

46.35392 

P97 

994  009 

31.57531 

99.84989 

991  026  973 

9.989  990 

21.52278 

46.36943 

998 

996  004 

31.59114 

99.89995 

994  Oil  992 

9.993  329 

21.52997 

46.38492 

999 

998  001 

31.60696 

99.94999 

997  002  999 

9.996  666 

21.53716 

46.40041 

1000 

1  000  000 

31.62278 

100.00000 

1  000  000  000 

10.000  000 

21.54435 

46.41589 
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POWERS  OF  NUMBERS 


71 

n« 

71^ 

„6 

n7 

n^ 

1 

1 

1 

1 

1 

1 

2 

16 

32 

64 

128 

256 

3 

81 

243 

729 

2187 

6561 

4 

256 

1024 

4096 

16384 

65536 

5 

625 

3125 

15625 

78125 

390625 

6 

1296 

7776 

46656 

279936 

1679616 

7 

2401 

16807 

117649 

823543 

5764801 

8 

4096 

32768 

262144 

2097152 

16777216 

9 

6561 

59049 

531441 

4782969 

43046721 
X10« 

10 

10000 

100000 

1000000 

10000000 

1 . 000000 

11 

14641 

161051 

1771561 

19487171 

2.143589 

12 

20736 

248832 

2985984 

35831808 

4.299817 

13 

28561 

371293 

4826809 

62748517 

8.157307 

14 

38416 

537824 

7529536 

105413504 

14.757891 

15 

50625 

759375 

11390625 

170859375 

25.628906 

16 

65536 

1048576 

16777216 

268435456 

42.949673 

17 

83521 

1419857 

24137569 

410338673 

69 . 757574 

18 

104976 

1889568 

34012224 

612220032 

110.199606 

19 

130321 

2476099 

47045881 

893871739 

X109 

169.835630 

X10i« 

20 

160000 

3200000 

64000000 

1 . 280000 

2 . 560000 

21 

194481 

4084101 

85766121 

1.801089 

3.782286 

22 

234256 

5153632 

113379904 

2.494358 

5.487587 

23 

279841 

6436343 

148035889 

3.404825 

7.831099 

24 

331776 

7962624 

191102976 

4.586471 

11.007531 

25 

390625 

9765625 

244140625 

6.103516 

15.258789 

26 

456976 

11881376 

308915776 

8.031810 

20.882706 

27 

531441 

14348907 

387420489 

10.460353 

28.242954 

28 

614656 

17210368 

481890304 

13.492929 

37.780200 

29 

707281 

20511149 

594823321 

17.249876 

50.024641 

XlOs 

XlOio 

XlOii 

30 

810000 

24300000 

7.290000 

2.187000 

6.561000 

31 

923521 

28629151 

8.875037 

2.751261 

8.528910 

32 

1048576 

33554432 

10.737418 

3.435974 

10.995116 

33 

1185921 

39135393 

12.914680 

4.261844 

14 . 064086 

34 

1336336 

45435424 

15.448044 

5.252335 

17.857939 

35 

1500625 

52521875 

18.382656 

6 . 433930 

22.518754 

36 

1679616 

60466176 

21.767823 

7.836416 

28.211099 

37 

1874161 

69343957 

25.657264 

9.493188 

35.124795 

38 

2085136 

79235168 

30.109364 

11.441558 

43.477921 

39 

2313441 

90224199 

35.187438 

13.723101 

53 . 520093 

X109 

XlO'o 

X1012 

40 

2560000 

102400000 

4.096000 

16 . 384000 

6 . 553600 

41 

2825761 

115856201 

4.750104 

19.475427 

7.984925 

42 

3111696 

130691232 

5.489032 

23.053933 

9.682652 

43 

3418801 

147008443 

6.321363 

27.181861 

11.688200 

44 

3748096 

164916224 

7.256314 

31.927781 

14 . 048224 

45 

4100625 

184528125 

8.303766 

37.366945 

16.815125 

46 

4477456 

205962976 

9.474297 

43.581766 

20.047612 

47 

4879681 

229345007 

10.779215 

50.662312 

23.811287 

48 

5308416 

254803968 

12.230590 

58.706834 

28.179280 

49 

5764801 

282475249 

13.841287 

67.822307 

33.232931 

50 

6250000 

312500000 

15.625000 

78.125000 

39.062500 
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POWERS  OF  NTIMBERS  (Continued) 


n 

'-■' 

n5 

ns 

1           ^' 

n^ 

X109 

XlOii 

X1013 

SO 

6250000 

312500000 

15.625000 

7.812500 

3 . 906250 

51 

6765201 

345025251 

17.596288 

8.974107 

4.576794 

52 

7311616 

380204032 

19.770610 

10.280717 

5.345973 

53 

7890481 

418195493 

22.164361 

11.747111 

6.225969 

54 

8503056 

459165024 

24.794911 

13.389252 

7.230196 

55 

9150625 

503284375 

27.680641 

15.224352 

8.373394 

56 

9834496 

550731776 

30.840979 

17.270948 

9.671731 

57 

10556001 

601692057 

34.296447 

19.548975 

11.142916 

58 

11316496 

6563.56768 

38 . 068693 

22 . 079842 

12 . 806308 

59 

12117361 

714924299 

42 . 180534 

24.886515 

14.683044 

XIO? 

XlOio 

XlOii 

XIO'3 

60 

12960000 

7.776000 

4.665600 

27.993600 

16.796160 

61 

13845841 

8.445963 

5.152037 

31.427428 

19.170731 

62 

14776336 

9.161328 

5.680024 

35.216146 

21.834011 

63 

15752961 

9.924365 

6.252350 

39.389806 

24.815578 

64 

16777216 

10.737418 

6.871948 

43.980465 

28.147498 

65 

17850625 

11.602906 

7.541889 

49.022279 

31.864481 

66 

18974736 

12 . 523326 

8.265395 

54.551607 

36.004061 

67 

20151121 

13.501251 

9 . 045838 

60.607116 

40.606768 

68 

21381376 

14 . 539336 

9 . 886748 

67.229888 

45.716324 

69 

22667121 

15.640313 

10.791816 

74 . 463533 

51.379837 

xio^ 

XlOio 

X1012 

XlOi* 

70 

24010000 

16.807000 

11.764900 

8.235430 

5.764801 

71 

25411681 

18.042294 

12.810028 

9.095120 

6 .  457535 

72 

26873856 

19.349176 

13.931407 

10.030613 

7.222041 

73 

28398241 

20.730716 

15.133423 

1 1 . 047399 

8.064601 

74 

29986576 

22.190066 

16.420649 

12.151280 

8.991947 

75 

31640625 

23.730469 

17.797852 

13.348389 

10.011292 

76 

33362176 

25.355254 

19.269993 

14.645195 

11.130348 

77 

35153041 

27.067842 

20.842238 

16 . 048523 

12 . 357363 

78 

37015056 

28.871744 

22.519960 

17.565569 

13.701144 

79 

38950081 

30.770564 

24.308746 

19.203909 

15.171088 

X105 

XlOio 

X1012 

XlOi'' 

80 

40960000 

32 . 768000 

26.214400 

20.971520 

16.777216 

81 

43046721 

34.867844 

28.242954 

22.876792 

18.530202 

82 

45212176 

37.073984 

30.400667 

24 . 928547 

20.441409 

83 

47458321 

39 . 390406 

32.694037 

27.136051 

22.522922 

84 

49787136 

41.821194 

35.129803 

29 . 509035 

24 . 787589 

85 

52200625 

44.370531 

37.714952 

32 . 057709 

27.249053 

86 

54700816 

47.042702 

40.456724 

34.792782 

29.921793 

87 

57289761 

49.842092 

43.362620 

37.725479 

32.821167 

88 

59969536 

52.773192 

46 . 440409 

40.867560 

35.963452 

89 

62742241 

55.840594 

49.698129 

44.231335 

39 . 365888 

X109 

XlOii 

X1013 

XlO'i 

90 

65610000 

5.904900 

5.314410 

4.782969 

4 . 304672 

91 

68574961 

6.240321 

5.678693 

5.167610 

4.702525 

92 

71639296 

6.590815 

6.063550 

5 . 578466 

5.132189 

93 

74805201 

6.956884 

6.469902 

6.017009 

5.595818 

94 

78074896 

7.339040 

6.898698 

6.484776 

6.095689 

95 

81450625 

7.737809 

7.350919 

6.983373 

6.634204 

96 

84934656 

8.153727 

7.827578 

7.514475 

7.21389IJ 

97 

88529281 

8.587340 

8.329720 

8.079828 

7.837434 

98 

92236816 

9 . 039208 

8 . 858424 

8.681255 

8.507630 

99 

96059601 

9.509900 

9.414801 

9 . 320653 

9.227447 

100 

100000000 

10.000000 

10.000000 

10.000000 

10.000000 
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FACTORIALS  AND  THEIR  LOGARITHMS 


n 

n! 

log  n! 

n 

n! 

log  n! 

50 

3.0414X1061 

64.48307 

1 

1 . 0000 

0.00000 

51 

1.5511X1066 

66 . 19065 

2 

2 . 0000 

0.30103 

52 

8.0658X1067 

67 . 90665 

3 

6 .  0000 

0.77815 

53 

4.2749X1069 

69 . 63092 

4 

2.4000X10 

1.38021 

54 

2.3084X1071 

71.36332 

5 

1.2000X102 

2.07918 

55 

1.2696X1073 

73.10368 

6 

7.2000X102 

2.85733 

56 

7.1100X1071 

74.85187 

7 

5.0400X103 

3 . 70243 

57 

4.0527X1076 

76 . 60774 

8 

4.0320X10^ 

4 . 60552 

58 

2.3506X1078 

78.37117 

9 

3.6288X105 

5.55976 

59 

1.3868X1080 

80.14202 

10 

3.6288X106 

6.55976 

60 

8.3210X1081 

81.92017 

11 

3.9917X10' 

7.60116 

61 

5.0758X1083 

83 . 70550 

12 

4.7900X108 

8.68034 

62 

3.1470X1085 

85.49790 

13 

6.2270X109 

9.79428 

63 

1.9826X1087 

87.29724 

14 

8.7178X1010 

10.94041 

64 

1.2689X1089 

89 . 10342 

15 

1.3077X1012 

12.11650 

65 

8.2477X1090 

90.91633 

16 

2.0923X1013 

13.32062 

66 

5.4435X1092 

92.73587 

17 

3.5569X1011 

14.55107 

67 

3.6471X1091 

94.56195 

18 

6.4024X1015 

15.80634 

68 

2.4800X1096 

96 . 39446 

19 

1.2165X1017 

17.08509 

69 

1.7112X1098 

98.23331 

20 

2.4329X1018 

18.38612 

70 

1.1979X10100 

100.07841 

21 

5.1091X1019 

19.70834 

71 

8.5048X10'oi 

101.92966 

22 

1.1240X1021 

21.05077 

72 

6.1234X10103 

103.78700 

23 

2.5852X1022 

22.41249 

73 

4.4701X10105 

105.65032 

24 

6.2045X1023 

23.79271 

74 

3.3079X10107 

107.51955 

25 

1.5511X1025 

25.19065 

75 

2.4809X10109 

109.39461 

26 

4.0329X1026 

26.60562 

76 

1.8855X10111 

111.27543 

27 

1.0889X1028 

28.03698 

77 

1.4518X10113 

113.16192 

28 

3.0489X1029 

29.48414 

78 

1.1324X10115 

115.05401 

29 

8.8418X1030 

30.94654 

79 

8.9462X10116 

116.95164 

30 

2.6525X1032 

32.42366 

80 

7.1569X10118 

118.85473 

31 

8.2228X1033 

33.91502 

81 

5.7971X10120 

120.76321 

32 

2.6313X1035 

35.42017 

82 

4.7536X10122 

122.67703 

33 

8.6833X1036 

36 . 93869 

83 

3.9455X10121 

124.59610 

34 

2.9523X1038 

38.47016 

84 

3.3142X10126 

126.52038 

35 

1 .  0333  X  10^0 

40.01423 

85 

2.8171X10128 

128.44980 

36 

3.7199X1041 

41.57054 

86 

2.4227X10130 

130.38430 

37 

1.3764X10" 

43.13874 

87 

2.1078X10132 

132.32382 

38 

5.2302X10" 

44.71852 

88 

1.8548X10131 

134.26830 

39 

2.0398X10" 

46 . 30959 

89 

1.6508X10136 

136.21769 

40 

8.1592X10^7 

47.91165 

90 

1.4857X10138 

138.17194 

41 

3 .  3453  X 10« 

49 . 52443 

91 

1.3520X10110 

140.13098 

42 

1.4050X1051 

51.14768 

92 

1.2438X10112 

142.09477 

43 

6.0415X1052 

52.78115 

93 

1.1568X10111 

144.06325 

44 

2.6583X105* 

54.42460 

94 

1.0874X10116 

146.03638 

45 

1.1962X1056 

56.07781 

95 

1.0330X10' 18 

148.01410 

46 

5.5026X1057 

57 . 74057 

96 

9.9168X10'i9 

149.99637 

47 

2.5862X1059 

59.41267 

97 

9.6193X10151 

151.98314 

48 

1.2414X1061 

61.09391 

98 

9.4269X10153 

153.97437 

49 

6.0828X1062 

62.78410 

99 

9.3326X10155 

155.97000 

SO 

3.0414X1064 

64.48307 

100 

9.3326X10157 

157.97000 
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FACTORS  FOR  COMPUTING  PROBABLE  ERRORS 


1 

1 

.6745 

.6745 

.8453 

.8453 

?l 

Vnin  -   1) 

Vn  -   1 

Vn{n  -   1) 

ny/n  —   1 

\/n{n  -   1) 

2 

.707107 

.707107 

.6745 

.4769 

.4227 

.5978 

3 

. 577350 

.408248 

.4769 

.2754 

.1993 

.3451 

4 

.500000 

.288675 

.3894 

.1947 

.1220 

.2440 

5 

.447214 

.223607 

.3372 

.1508 

.0845 

.1890 

6 

.408248 

. 182574 

.3016 

.1231 

.0630 

.1543 

7 

. 377964 

. 154303 

.2754 

.1041 

.0493 

.1304 

8 

. 353553 

.133631 

.2549 

.0901 

.0399 

.1130 

9 

.333333 

.117851 

.2385 

.0795 

.0332 

.0996 

10 

.316228 

. 105409 

.2248 

.0711 

.0282 

.0891 

11 

.301511 

.095346 

.2133 

.  0643 

.0243 

.0806 

12 

. 288675 

. 087039 

.2034 

.0587 

.0212 

.0736 

13 

.277350 

. 080064 

.1947 

.0540 

.0188 

.0677 

14 

.267261 

.074125 

.1871 

.0500 

.0167 

.0627 

Iff 

.258199 

. 069007 

.1803 

.  0465 

.0151 

.0583 

16 

. 250000 

. 064550 

.1742 

.  0435 

.0136 

.0546 

17 

.242536 

.060634 

.1686 

.0409 

.0124 

.0513 

18 

.235702 

.057166 

.1636 

.0386 

.0114 

.0483 

19 

.229416 

.054074 

.1590 

.0365 

.0105 

.0457 

20 

.223607 

.051299 

.1547 

.0346 

.0097 

.0434 

21 

.218218 

. 048795 

.1508 

.0329 

.0090 

.0412 

22 

.213201 

. 046524 

.1472 

.0314 

.0084 

.  0393 

23 

.208514 

. 044455 

.1438 

.0300 

.0078 

.0376 

24 

.204124 

. 042563 

.1406 

.0287 

.0073 

.0360 

25 

.200000 

. 040825 

.  1377 

.0275 

.0069 

.0345 

26 

.196116 

. 039223 

.1349 

.  0265 

.0065 

.0332 

27 

.  1924.50 

. 037743 

.1323 

.0255 

.0061 

)   .0319 

28 

. 188982 

.036370 

.1298 

.  0245 

.  0058 

.0307 

29 

. 185695 

. 035093 

.1275 

.0237 

.  OOoo 

.0297 

30 

. 182574 

.033903 

.1252 

.0229 

-0052 

.0287 

31 

.  179605 

.032791 

.1231 

.0221 

.0050 

.0277 

32 

.176777 

.031750 

.1211 

.0214 

0047 

.0268 

33 

. 174078 

.030773 

.1192 

.0208 

.0045 

.0260 

34 

.171499 

.029854 

.1174 

.0?Q1 

.0043 

.025^ 

35 

.169031 

. 028989 

.1157 

.0196 

.0041 

.0245 

36 

. 166667 

.028172 

.1140 

.0190 

.0040 

.0238 

37 

. 164399 

. 027400 

.1124 

.0185 

.0038 

.0232 

38 

.162221 

.026669 

.1109 

.0180 

.0037 

.0225 

39 

.160128 

.025976 

.1094 

.0175 

.0035 

.0220 

40 

.158114 

.025318 

.1080 

.0171 

.  0034 

.0214 

41 

.156174 

. 024693 

.1066 

.0167 

.  0033 

.0209 

42 

. 154303 

. 024098 

.1053 

.0163 

.0031 

.0204 

43 

. 152499 

.023531 

.1041 

.0159 

.0030 

.0199 

44 

. 150756 

.022990 

.1029 

.0155 

.0029 

.0194 

45 

. 149071 

.022473 

.1017 

.0152 

.0028 

.0190 

46 

. 147442 

.021979 

.1005 

.0148 

.0027 

.0186 

47 

. 145865 

.021507 

.0994 

.0145 

.0027 

.0182 

48 

. 144338 

.021054 

.0984 

.0142 

.0026 

.0178 

49 

. 142857 

. 020620 

.0974 

.0139 

.0025 

.0174 

50 

.141421 

. 020203 

.0964 

.0136 

.0024 

.0171 
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FACTORS  FOR  COMPUTING  PROBABLE  ERRORS 
(Continued) 


1 

1 

.6745 

.6745 

.8453 

.8453 

71 

Vn(«  -  1) 

Vn  -  1 

Vnin  -   1) 

n-\/«  —  1 

■\/n{n  —  1) 

Vn 

50 

.141421 

. 020203 

.0964 

.0136 

.0024 

.0171 

51 

. 140028 

.019803 

.0954 

.0134 

.0023 

.0167 

52 

. 138675 

.019418 

.0945 

.0131 

.0023 

.0164 

53 

.137361 

. 019048 

.0935 

.0129 

.0022 

.0161 

54 

. 136083 

.018692 

.0927 

.0126 

.0022 

.0158 

55 

. 134840 

.018349 

.0918 

.0124 

.0021 

.0155 

56 

.133631 

.018019 

.0910 

.0122 

.0020 

.0152 

57 

. 132453 

.017700 

.0901 

.0119 

.0020 

.0150 

58 

.131306 

.017392 

.0893 

.0117 

.0019 

.0147 

59 

. 130189 

.017095 

.0886 

.0115 

.0019 

.0145 

60 

. 129099 

.016807 

.0878 

.0113 

.0018 

.0142 

61 

. 128037 

.016529 

.0871 

.0112 

.0018 

.0140 

62 

. 127000 

.016261 

.0864 

.0110 

.0018 

.0138 

63 

. 125988 

.016001 

.0857 

.0108 

.0017 

.0135 

64 

. 125000 

.015749 

.0850 

.0106 

.0017 

.0133 

65 

. 124035 

.015504 

.0843 

.0105 

.0016 

.0131 

66 

.123091 

.015268 

.0837 

.0103 

.0016 

.0129 

67 

.122169 

.015038 

.0830 

.0101 

.0016 

.0127 

68 

.121268 

.014815 

.0824 

.0100 

.0015 

.0125 

69 

. 120386 

.014599 

.0818 

.0099 

.0015 

.0123 

70 

.119523 

.014389 

.0812 

.0097 

.0015 

.0122 

71 

.118678 

.014185 

.0806 

.0096 

.0014 

.0120 

72 

.117851 

.013986 

.0801 

.0094 

.0014 

.0118 

73 

.117041 

.013793 

.0795 

.0093 

.0014 

.0117 

74 

.116248 

.013606 

.0789 

.0092 

.0013 

.0115 

75 

.115470 

.013423 

.0784 

.0091 

.0013 

.0113 

76 

.114708 

.013245 

.0779 

.0089 

.0013 

.0112 

77 

.113961 

.013072 

.0773 

.0088 

.0013 

.0111 

78 

.113228 

.012904 

.0769 

.0087 

.0012 

.0109 

79 

.112509 

.012739 

.0764 

.0086 

.C012 

.0108 

80 

.111803 

.012579 

.0759 

.0085 

.0012 

.0106 

81 

.111111 

.012423 

.0754 

,0084 

,0012 

.0105 

82 

.110432 

.012270 

.0749 

.0083 

,0012 

.0104 

83 

. 109764 

.012121 

.0745 

.0082 

.0011 

.0103 

84 

.109109 

.011976 

.0740 

.0081 

.0011 

.0101 

85 

. 108465 

.011835 

.  0736 

.0080 

.0011 

.0100 

86 

. 107833 

.011696 

.0732 

.0079 

,0011 

.0099 

87 

.107211 

.011561 

.0727 

.0078 

.0011 

.0098 

88 

. 106600 

.011429 

.0723 

.0077 

.0010 

.0097 

89 

. 106000 

.011300 

.0719 

.0076 

.0010 

.0096 

90 

. 105409 

.011173 

.0715 

.0075 

.0010 

.0094 

91 

. 104828 

.011050 

.0711 

.0075 

,0010 

.0093 

92 

. 104257 

.010929 

.0707 

.0074 

,0010 

.0092 

93 

. 103695 

.010811 

.0703 

.0073 

,0010 

.0091 

94 

.103142 

.010695 

.0699 

.0072 

,0009 

.0090 

95 

. 102598 

.010582 

.0696 

.0071 

,0009 

,0089 

96 

. 102062 

.010471 

.0692 

.0071 

,0009 

.0089 

97 

.101535 

.010363 

.0688 

.0070 

.0009 

.0088 

98 

.101015 

.010257 

.0685 

.0069 

.0009 

,0087 

99 

. 100504 

.010152 

.0681 
.0678 

.0069 

.0009 

.0086 

100 

. 100000 

.010050 

.0068 

.0008 

.0085 
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PROBABILITY  OF  OCCURRENCE  OF  DEVIATIONS 

Valid  for  thirty  or  more  samples. 

Probability  of  occurrence,  expressed  as  per  cent,  and  odds  against  a 
de\-iation  as  great  or  greater  than  that  designated  is  given  for  varioiis  ratios 
of  the  de\'iation  to  the  probable  error  and  to  the  standard  deviation. 

(From  Pearl,  Medical  Biometry  and  Statistics,  W.  B.  Saunders  Company, 
publishers,  by  permission.) 


Probable 

Odds 

"Rfttir*  flAv 

Ratio  dev. 

Probable 

Odds 

to  P.E. 

occurrence 

% 

against, 
to  1 

to  std. 
dev. 

occurrence 
% 

against, 
to  1 

1.0 

50.00 

1.00 

0.67449 

50.00 

1.00 

1.1 

45.81 

1.18 

0.7 

48.39 

1.07 

1.2 

41.83 

1.39 

0.8 

42.37 

1.36 

1.3 

38.06 

1.63 

0.9 

36.81 

1.72 

1.4 

34.50 

1.90 

1.0 

31.73 

2.15 

1.5 

31.17 

2.21 

1.1 

27.13 

2.69 

1.6 

28.05 

2.57 

1.2 

23.01 

3.35 

1.7 

25.15 

2.98 

1.3 

19.36 

4.17 

1.8 

22.47 

3.45 

1.4 

16.15 

5.19 

1.9 

20.00 

4.00 

1.5 

13.36 

6.48 

2.0 

17.73 

4.64 

1.6 

10.96 

8.12 

2.1 

15.67 

5.38 

1.7 

8.91 

10.22 

2.2 

13.78 

6.25 

1.8 

7.19 

12.92 

2.3 

12.08 

7.28 

1.9 

5.74 

16.41 

2.4 

10.55 

8.48 

2.0 

4.55 

20.98 

2.5 

9.18 

9.90 

2.1 

3.57 

26.99 

2.6 

7.95 

11.58 

2.2 

2.78 

34.96 

2.7 

6.86 

13.58 

2.3 

2.14 

45.62 

2.8 

5.89 

15.96 

2.4 

1.64 

59.99 

2.9 

5.05 

18.82 

2.5 

1.24 

79.52 

3.0 

4.30 

22.24 

2.0 

.932 

106.3 

3.1 

3.65 

26.37 

2.7 

.693 

143.2 

3.2 

3.09 

31.36 

2.8 

.511 

194.7 

3.3 

2.60 

37.42 

2.9 

.373 

267.0 

3.4 

2.18 

44.80 

3.0 

.270 

369.4 

3.5 

1.82 

53.82 

3.1 

.194 

515.7 

3.6 

1.52 

64.89 

3.2 

.137 

726.7 

3.7 

1.26 

78.53 

3.3 

.0967 

1,0.33. 

3.8 

1.04 

95.38 

3.4 

.0674 

1,483. 

3.9 

.853 

116.3 

3.5 

.0465 

2,149. 

4.0 

.698 

142.3 

3.6 

.0318 

3,142. 

4.1 

.569 

174.9 

3.7 

.0216 

4,637. 

4.2 

.461 

215.8 

3.8 

.0145 

6,915. 

4.3 

.373 

267.2 

3.9 

.00962 

10,394. 

4.4 

.300 

332.4 

4.0 

.00634 

15,772. 

4.5 

.240 

415.0 

5.0 

5.73X10-5 

1 . 744  X 10« 

4.6 

.192 

520.4 

6.0 

2.0X10-7 

5.0X108 

4.7 

.152 

655 . 3 

7.0 

2.6X10-10 

3.9X10" 

4.8 

.121 

828.3 

4.9 

.0950 

1,052. 

5.0 

.0745 

1,341. 

6.0 

.0052 

19,.300. 

7.0 

.00023 

4.27X105 

8.0 

6.8X10-6 

1.47X10^ 

9.0 

1.3X10-7 

7.30X10« 

10.0 

1.5X10-« 

6.5X10'o 
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AREAS,  ORDINATES  AND  DERIVATIVES  OF  THE 
NORMAL  CURVE  OF  ERROR 


The  following  table  gives  values  of  the  area  under  the  curve  from  the  ordi- 
nate at  t  =  0  to  the  ordinate  for  the  values  of  t  given  in  the  column  at  the 
left.  Values  of  the  ordinate  and  of  the  second,  third  and  fourth  derivatives 
are  also  given. 


Ordi- 
nate 

Second 

Third 

Fourth 

Ordi- 
nate 

Second 

Third 

Fourth 

t 

Area 

deriva- 

deriva- 

deriva- 

t 

Area 

deriva- 

deriva- 

deriva- 

tive 

tive 

tive 

tive 

tive 

tive 

.00 

.0000 

.3989 

-.3989 

.0000 

1.1968 

.50 

.1915 

.3521 

-.2641 

.4841 

.5501 

.01 

.0040 

.3989 

-.3989 

.0120 

1 . 1965 

.51 

.1950 

.3.503 

-.2592 

.4895 

.5279 

.02 

.0080 

.3989 

-.3987 

.0239 

1.1956 

.52 

.1985 

.3485 

-.2543 

.4947 

.5056 

.03 

.0120 

.3988 

-.3984 

.0359 

1.1941 

.53 

.2019 

.3467 

-.2493 

.4996 

.4831 

.04 

.0160 

.3986 

-.3980 

.0478 

1 . 1920 

.54 

.2054 

.3448 

-.2443 

.5043 

.4605 

.05 

.0199 

.3984 

-.3975 

.0597 

1 . 1894 

.55 

.2088 

.3429 

-.2392 

.5088 

.4378 

.06 

.0239 

.3982 

-.3968 

.0716 

1.1861 

.56 

.2123 

.3411 

-.2341 

.5131 

.4150 

.07 

.0279 

.3980 

-.3960 

.0834 

1.1822 

.57 

.2157 

.3391 

-.2289 

.5171 

.3921 

.08 

.0319 

.3977 

-.3951 

.0952 

1.1778 

.58 

.2190 

.3372 

-.2238 

.5209 

.3691 

.09 

.0359 

.3973 

-.3941 

.1070 

1.1727 

.59 

.2224 

.3352 

-.2185 

.5245 

.3461 

.10 

.0398 

.3970 

-.3930 

.1187 

1.1671 

.60 

.2258 

.3332 

-.2133 

.5278 

.3231 

.11 

.0438 

.3965 

-.3917 

.1303 

1 . 1609 

.61 

.2291 

.3312 

-.2080 

.5309 

.3000 

.12 

.0478 

.3961 

-.3904 

.1419 

1.1541 

.62 

.2324 

.3292 

-.2027 

.5338 

.2770 

.13 

.0517 

.3956 

-.3889 

.1534 

1.1468 

.63 

.2357 

.3271 

-.1973 

.5365 

.2539 

.14 

.0557 

.3951 

-.3873 

.1648 

1.1389 

.64 

.2389 

.3251 

-.1919 

.5389 

.2309 

.15 

.0.596 

.3945 

-.3856 

.1762 

1.1304 

.65 

.2422 

.3230 

- . 1865 

.5411 

.2078 

.16 

.0636 

.39.39 

-.3838 

.1874 

1.1214 

.66 

.2454 

.3209 

-.1811 

.5431 

.1849 

.17 

.0675 

.3932 

-.3819 

.1986 

1.1118 

.67 

,2486 

.3187 

-.1757 

.5448 

.1620 

.18 

.0714 

.3925 

-.3798 

.2097 

1.1017 

.68 

.2518 

,3166 

- . 1702 

.5463 

.1391 

.19 

.0754 

.3918 

-.3777 

.2206 

1.0911 

.69 

.2549 

.3144 

- . 1647 

.5476 

.1164 

.20 

.0793 

.3910 

-.3754 

.2315 

1.0799 

.70 

.2580 

.3123 

-.1593 

.5486 

.0937 

.21 

.0832 

.3902 

-.3730 

.2422 

1.0682 

.71 

.2612 

.3101 

- . 1538 

.5495 

.0712 

.22 

.0871 

.3894 

-.3706 

.2529 

1.0560 

.72 

.2642 

.3079 

-.1483 

.5501 

.0487 

.23 

.0910 

.3885 

-.3680 

.2634 

1.0434 

.73 

.2673 

.3056 

- .  1428 

.5504 

.0265 

.24 

.0948 

.3876 

-.3653 

.2737 

1.0302 

.74 

.2704 

.3034 

-.1373 

.5506 

.0043 

.25 

.0987 

.3867 

-.3625 

.2840 

1.0165 

.75 

.2734 

.3011 

-.1318 

.5505 

-.0176 

.26 

.1026 

.3857 

-.3596 

.2941 

1.0024 

.76 

.2764 

.2989 

- . 1262 

.5502 

-.0394 

.27 

.1064 

.3847 

-.3566 

.3040 

0.9878 

.77 

.2794 

,2966 

-.1207 

.5497 

-.0611 

.28 

.1103 

.3836 

-.3535 

.3138 

0.9727 

.78 

.2823 

,2943 

-.1153 

.5490 

-.0825 

.29 

.1141 

.3825 

-.3504 

.3235 

0.9572 

.79 

.2852 

.2920 

-.1098 

.5481 

-.1037 

.30 

.1179 

.3814 

-.3471 

.3330 

0.9413 

.80 

.2881 

.2897 

- . 1043 

.5469 

-.1247 

.31 

.1217 

.3802 

-.3437 

.3423 

0.9250 

.81 

.2910 

.2874 

-.0988 

.5456 

- . 1455 

.32 

.1255 

.3790 

-.3402 

.3515 

0.9082 

.82 

.2939 

.2850 

-.0934 

.5440 

- . 1660 

.33 

.1293 

.3778 

-.3367 

.3605 

0.8910 

.83 

.2967 

.2827 

-.0880 

.5423 

- . 1862 

.34 

.1331 

.3765 

-.3330 

.3693 

0.8735 

.84 

.2996 

.2803 

-.0825 

.5403 

-.2063 

.35 

.1368 

.3752 

-.3293 

.3779 

0.8556 

.85 

.3023 

.2780 

-.0771 

.5381 

-.2260 

.36 

.1406 

.37.39 

-.3255 

.3864 

0.8373 

.86 

.3051 

.2756 

-.0718 

.5858 

-.2455 

.37 

.1443 

.3726 

-.3216 

.3947 

0.8186 

.87 

.3079 

.2732 

-.0664 

.5332 

-.2646 

.38 

.1480 

.3712 

-.3176 

.4028 

0.7996 

.88 

.3106 

.2709 

-.0611 

.5305 

-.2835 

.39 

.1517 

.3697 

-.3135 

.4107 

0.7803 

.89 

.3133 

.2685 

-.0558 

.5276 

-.3021 

.40 

.1554 

.3683 

-.3094 

.4184 

0.7607 

.90 

.3159 

.2661 

-.0506 

'.5245 

-.3203 

.41 

.1591 

.3668 

-.3059 

.4259 

0.7408 

.91 

.3186 

,2637 

-.0453 

.5212 

-.3383 

42 

.1628 

.3653 

-.3008 

.4332 

0.7206 

.92 

.3212 

,2613 

-.0401 

.5177 

-.3559 

.43 

.1664 

.3637 

-.2965 

.4403 

0.7001 

.93 

.3238 

,2589 

-.0350 

.5140 

-.3731 

.44 

.1700 

.3621 

-.2920 

.4472 

0.6793 

.94 

.3264 

,2565 

-.0299 

.5102 

-.3901 

.45 

.1736 

.3605 

-.2875 

.4539 

0.6583 

.95 

.3289 

,2541 

-.0248 

.5062 

-.4066 

.46 

.1772 

.3-589 

-.2830 

.4603 

0.6371 

.96 

.3315  .2516 

-.0197 

.5021 

-.4228 

.47 

.1808 

.3572 

-.2783 

.4666 

0.6156 

.97 

.3340 

,2492 

-.0147 

.4978 

-.4387 

.48 

.1844 

.3555 

-.2736 

.4727 

0.5940 

.98 

.3365 

,2468 

-.0098 

.4933 

-.4541 

.49 

.1879 

.3538 

-.2689 

.4785 

0.5721 

.99 

.3389 

,2444 

-.0049 

.4887 

-.4692 

.50 

.1915 

.3521 

-.2641 

.4841 

0.5501 

1.00 

.3413 

,2420 

.0000 

.4839 

-.4839 
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AEBAS    ORDINATES  AND  DERIVATIVES  OF  THE 
NO'RMAL  CURVE  OF  ERROR  (Continued) 


Ordi- 
nate 

Second 

Third 

Fourth 

Ordi- 
nate 

Second 

Third 

Fourth 

t 

Area 

deriva- 

deriva- 

deriva- 

t 

Area 

deriva- 

deriva- 

deriva- 

tive 

tive 

tive 

tive 

tive 

tive 

LOO 

.3413 

.2420 

.0000 

.4839 

-.4839 

1.50 

.4332 

.1295 

.1619 

.  1457 

-.7043 

1.01 

.3438 

.2396 

.0048 

.4790 

-.4983 

1.51 

.4345 

.1276 

.1633 

.  1387 

-  6994 

1.02 

.3461 

.2371 

.0096 

.4740 

-.5122 

1.52 

.43.57 

.1257 

.1647 

.1317 

-.6942 

1.03 

.3485 

.2347 

.0143 

.4688 

-.5257 

1.53 

.4370 

.1238 

.1660 

.1248 

-.6888 

1.04 

.3508 

.2323 

.0190 

.4635 

-.5389 

1.54 

.4382 

.1219 

.1672 

.1180 

-.6831 

1.05 

.3531 

.2299 

.0236 

.4580 

-.5516 

1.55 

.4394 

.1200 

.1683 

.1111 

-.6772 

1.06 

.3554 

.2275 

.0281 

.4524 

-.5639 

1.56 

.4406 

.1182 

.1694 

.1044 

-.6710 

1.07 

.3577 

.2251 

.0326 

.4467 

-.5758 

1.57 

.4418 

.1163 

.1704 

.0977 

-.6646 

1.08 

.3599 

.2227 

.0371 

.4409 

-.5873 

1.58 

.4430 

.1145 

.1714 

.0911 

-.6580 

1.09 

.3621 

.2203 

.0414 

.4350 

-.5984 

1.59 

.4441 

.1127 

.1722 

.0846 

-.6511 

LIO 

.3643 

.2179 

.0458 

.4290 

-.6091 

1.60 

.4452 

.1109 

.1730 

.0781 

-.6441 

111 

.3665 

.2155 

.0500 

.4228 

-.6193 

1.61 

.4463 

.1092 

.1738 

.0717 

-.6368 

1.12 

.3686 

.2131 

.0542 

.4166 

-.6292 

1.62 

.4474 

.1074 

.1745 

.0654 

-.6293 

113 

.3708 

.2107 

.0583 

.4102 

-.6386 

1.63 

.4485 

.1057 

.1751 

.0591 

-.6216 

1.14 

.3729 

.2083 

.0624 

.4038 

-.6476 

1.64 

.4495 

.1040 

.1757 

.0529 

-.6138 

1.15 

.3749 

.2059 

.0664 

.3973 

-.6561 

1.65 

.4505 

.1023 

.1762 

.W68 

-.6057 

1.16 

.3770 

.2036 

.0704 

.3907 

-.6643 

1.66 

.4515 

.1006 

.1766 

.0408 

-.5975 

1.17 

.3790 

.2012 

.0742 

.3840 

-.6720 

1.67 

.4525 

.0989 

.1770 

.0349 

-.5891 

1.18 

.3810 

.1989 

.0780 

.3772 

-.6792 

1.68 

.4535 

.0973 

.1773 

.0290 

-.5806 

1.19 

.3830 

.  1965 

.0818 

.3704 

-.6861 

1.69 

.4545 

.0957 

.1776 

.0233 

-.5720 

1.20 

.3849 

.1942 

.0854 

.3635 

-.6926 

1.70 

.4554 

.0941 

.1778 

.0176 

-.5632 

1.21 

.3869 

.1919 

.0890 

.3566 

-.6986 

1.71 

.4564 

.0925 

.1779 

.0120 

-.5542 

1.22 

.3888 

.1895 

.0926 

.3496 

-.7042 

1.72 

.4573 

.0909 

.1780 

.0065 

-.5452 

1.23 

.3907 

.1872 

.0960 

.3425 

-.7094 

1.73 

.4582 

.0893 

.1780 

.0011 

-.5360 

1.24 

.3925 

.1849 

.0994 

.3354 

-.7141 

1.74 

.4591 

.0878 

.1780 

-.0042 

-.5267 

1.25 

.3944 

.1827 

.1027 

.3282 

-.7185 

1.75 

.4599 

.0863 

.1780 

-.0094 

-.5173 

1.26 

.3962 

.1804 

.1060 

.3210 

-.7224 

1.76 

.4608 

.0848 

.1778 

-.0146 

-.5079 

1.27 

.3980 

.  1781 

.1092 

.3138 

-.7259 

1.77 

.4616 

.0833 

.1777 

-.0196 

-.4983 

1.28 

.3997 

.  1759 

.1123 

.3065 

-.7291 

1.78 

.4625 

.0818 

.1774 

-.0245 

-.4887 

1.29 

.4015 

.1736 

.1153 

.2992 

-.7318 

1.79 

.4633 

.0804 

.1772 

-.0294 

-.4789 

1.30 

.4032 

.1714 

.1182 

.2918 

-.7341 

1.80 

.4641 

.0790 

.1769 

-.0341 

-.4692 

1.31 

.4049 

.1692 

.1211 

.2845 

-.7361 

1.81 

.4649 

0775 

.  1765 

-.0388 

-.4.593 

1.32 

.4066 

.1669 

.1239 

.2771 

-.7376 

1.82 

.4656 

.0761 

.1761 

-.0433 

-.4494 

1.33 

.4082 

.1647 

.1267 

.2697 

-.7388 

1.83 

.4664 

.0748 

.1756 

-.0477 

-.4.395 

1.34 

.4099 

.1626 

.1293 

.2624 

-.7395 

1.84 

.4671 

.0734 

.1751 

-.0521 

-.4295 

1.35 

4115 

.1604 

.1319 

.2550 

-.7399 

1.85 

.4678 

.0721 

.1746 

-.0563 

-.4195 

1.36 

.4131 

.1582 

.1344 

.2476 

-.7400 

1.86 

.4686 

.0707 

.1740 

-.0605 

-.4095 

1.37 

.4147 

.1561 

.1369 

.2402 

-.7396 

1.87 

.4693 

.0694 

.1734 

-.0645 

-.3995 

1.38 

.4162 

.1540 

.1392 

.2328 

-.7389 

1.88 

.4700 

.0681 

.1727 

-.0685 

-.3894 

1.39 

.4177 

.1518 

.1415 

.2254 

-.7378 

1.89 

.4706 

.0669 

.1720 

-.0723 

-.3793 

1.40 

.4192 

.1497 

.1437 

.2180 

-.7364 

1.90 

.4713 

.0656 

.1713 

-.0761 

-.3693 

1.41 

.4207 

.1476 

.1459 

.2107 

-.7347 

1.91 

.4719 

.0644 

.1705 

-.0797 

-.3592 

1.42 

.4222 

.1456 

.1480 

.2033 

-.7326 

1.92 

.4726 

.0632 

.1697 

-.0832 

-.3492 

1.43 

.4236 

.1435 

.  1500 

.1960 

-.7301 

1.03 

.4732 

.0620 

.1688 

-.0867 

-.3.392 

1.44 

.4251 

.1415 

.1519 

.1887 

-.7274 

1.94 

.4738 

.0608 

.1679 

-.0900 

-.3292 

1.45 

.4265 

.1394 

.1537 

.1815 

-.7243 

1.95 

4744 

.0596 

.1670 

-.09.33 

-.3192 

1.46 

.4279 

.1374 

.  1555 

.1742 

-.7209 

1.96 

.4750 

.0584 

.1661 

-.0964 

-.3093 

1.47 

.4292 

.  1354 

.1572 

.1670 

-.7172 

1.97 

.47.56 

.0573 

.1651 

-.0994 

-.2994 

1.48 

.4306 

.1334 

.1588 

.1599 

-.7132 

1.98 

.4762 

.0562 

.1641 

- . 1024 

-.2895 

1.49 

.4319 

.1315 

.1604 

.1528 

-.7089 

1.99 

.4767 

.0551 

.1630 

-.1052 

-.2797 

1.50 

.4332 

.1295 

.1619 

.1457 

-.7043 

2.00 

.4773 

.0540 

.1620 

-.1080 

-.2700 

AREAS,  ORDINATES  AND  DERIVATIVES  OF  THE 
NORMAL  CURVE  OF  ERROR  (Continued) 


Ordi- 
nate 

Second 

Third 

Fourth 

Ordi- 
nate 

Second 

Third 

Fourth 

t 

Area 

deriva- 

deriva- 

deriva- 

t 

Area 

deri\-a- 

deriva- 

deriva- 

tive 

tive 

tive 

tive 

tive 

tive 

2.09 

.4773 

.0540 

.1620 

-.1080 

-.2700 

2.50 

.4938  .0175 

.0920 

-.1424 

i  .0800 

2.01 

.4778 

.0529 

.1609 

-.1106 

-.2603 

2.51 

.4940  .0171 

.0906 

-.1416 

.0836 

2.02 

.4783 

.0519 

.1598 

-.1132 

-.2506 

2.52 

.4941  .0167 

.0892 

-.1408 

.0871 

2.03 

.4788 

.0508 

.1586 

-.1157 

-.2411 

2.53 

.4943. 0163 

.0878 

-.1399 

.0905 

2.04 

.4793 

.0498 

.1575 

-.1180 

-.2316 

2.54 

.4945  0159 

.0864 

-.1389 

.0937 

2.05 

.479*5 

.0488 

-1563 

-.1203 

—  2222 

2.55 

.49461.0155 

.0850 

-.1380 

.0968 

2.06 

.4803 

.0478 

.1550 

-.1225 

-^2129 

2.56 

.4948;. 0151 

.0836 

-.1370 

.0998 

2.07 

.4808 

.0468 

.1538 

- . 1245 

-  .2036 

2.57 

.4949  .0147 

.0823 

-.1360 

.1027 

2.08 

.4812 

.0459 

.1526 

-.1265 

-.1945 

2..58 

.4951  .0143 

.0809 

-.1350 

.1054 

2.09 

.4817 

.0449 

.1513 

-.1284 

-.1854 

2.59 

.4952  .0139 

.0796 

-.1339 

.1080 

2.10 

.4821 

.0440 

.1500 

-.1302 

-.1765 

2.60 

.4953  .0136 

.0782 

-.1328 

.1105 

2.11 

.4826'. 0431 

.1487 

-.1320 

-.1676 

2.61 

.4955  .0132 

.0769 

-.1317 

.1129 

2.12 

.  48.30  i.  0422 

.1474 

-.1336 

- . 1588 

2.62 

.4956  .0129 

.0756 

-.1305 

.1152 

2.13 

.4S34i.0413 

.1460 

-.1351 

-.1502 

2.63 

.4957  .0126 

.0743 

- .  1294 

.1173 

2.14 

.483.S 

.0404 

.1446 

-.1366 

-.1416 

2.64 

.4959  .0122 

.0730 

-.1282 

.1194 

2.15 

.4842 

.0396 

.1433 

-.1380 

-.1332 

2.65 

.4960  .0119 

.0717 

-.1270 

.1213 

2.16 

.4846 

.0387 

.1419 

- . 1393 

-.1249 

2.66 

.496L.0116 

.0705 

-.1258 

.1231 

2.17 

.4850 

.0379 

.1405 

-.1405 

-.1167 

2.67 

.4962  .0113 

.0692 

-.1245 

.1248 

2.1S 

.48.54 

.0371 

.1391 

-.1416 

-.1086 

2.68 

.4963  .0110 

.0680 

- . 1233 

.1264 

2.19 

.4857 

.0363 

.1377 

-.1426 

-.1006 

2.69 

.4964 

.0107 

.0668 

-.1220 

.1279 

2.20 

.4861 

.0355 

.1362 

-.1436 

-.0927 

2.70 

.4965 

.0104 

.0656 

-.1207 

.1293 

2.21 

.4865 

.0347 

.1348 

- . 1445 

-.0850 

2.71 

.4966 

.0101 

.0644 

-.1194 

.1306 

2.22 

.4868 

.0339 

.1333 

-.1453 

-.0774 

2.72 

4967 

.0099^ 

.0632 

-llSl 

.1317 

2.23 

.4871 

.0332 

.1319 

-.1460 

-.0700 

2.73 

.4968 

.0096 

.0620 

-.1168 

.1328 

2.24 

.4875 

.0325 

.1304 

-.1467 

-.0626 

2.74 

.4969 

.0094 

.0608 

-.1154 

.1338 

2.25 

.4878 

.0317 

.1289 

-.1473 

-.0554 

2.75 

.4970 

.0091 

.0.597 

-.1141 

.1347 

2.26 

.4881 

.0310 

.1275 

-.1478 

-.0484 

2.76 

.4971 

.0089 

.0585 

-.1127 

.1356 

2.27 

.4884 

.0303 

.1260 

-.1483 

-.0414 

2.77 

.4972 

.0086 

.0574 

-.1114 

.1363 

2.28 

.4887 

.0297 

.1245 

-.1486 

-.0346 

2.78 

.4973 

.0084 

.0563 

-.1100 

.1369 

2.29 

.4890 

.0290 

.1230 

-.1490 

-.0279 

2.79 

.4974 

.0081 

.0552 

-.1087 

.1375 

2.30 

.4893 

.0283 

.1215 

-.1492 

-.0214 

2.80 

.4974 

.0079 

.0541 

-.1073 

.1379 

2.31 

.4896 

.0277 

.1200 

-.1494 

-.0150 

2.S1 

.4975 

.0077 

.0531 

- . 1059 

.1383 

2.32 

.4898 

.0271 

.1185 

-.1495 

-.0088 

2.S2 

.4976 

.0075 

.0520 

-.1045 

.1386 

2.33 

.4901 

.0264 

.1170 

-.1496 

-.0027 

2.83 

.4977 

.0073 

.0510 

-.1031 

.1389 

2.34 

.4904 

.0258 

.1155 

-.1496 

.0033 

2.84 

.4977 

.0071 

.0500 

-.1017 

.1390 

2.35 

.4906 

.0252 

.1141 

-.1495 

.0092 

2.85 

.4978 

.0069 

.W90 

-.1003 

.1391 

2.36 

.4909 

.0246 

.1126 

-.1494 

.0149 

2.86 

.4979 

.0067 

.0480 

-.0990 

.1391 

2.37 

.4911 

.0241 

.1111 

-.1492 

.0204 

2.87 

.4980 

.0065 

.0470 

-  .0976 

.1391 

2.38 

.4913 

.02.35 

.1096 

-.1490 

.0258 

2.88 

.4980 

.0063 

.0460 

-.0962 

.1389 

2.39 

.4916 

.0229 

.1081 

-.1487 

.0311 

2.89 

.4981 

.0061 

.0451 

-.0048 

.1388 

2.40 

.4918 

.0224 

.1066 

-.1483 

.0362 

2.90 

.4981 

.0060 

.0441 

-.0934 

.1385 

2.41 

.4920 

.0219 

.1051 

-.1480 

.0412 

2.91 

.4982 

.0058 

.0432 

-.0920 

.1382 

2.42 

.4922 

.0213 

.1036 

-.1475 

.0461 

2.92 

.4983 

.0056 

.0423 

-.0906 

.1378 

2.43 

.4925 

.0208 

.1022 

-.1470 

.a50S 

2.93 

.4983 

.0055 

.0414 

-.0893 

.1374 

2.44 

.4927 

.0203 

.1007 

-.1465 

.0554 

2.94 

.4984 

.0053 

.0405 

-.0879 

.1369 

2.45 

.4929 

.0198 

.0992 

- . 1459 

.0598 

2.95 

.4984 

.0051 

.0396 

-.0865 

.1364 

2.46 

.4931 

.0194 

.0978 

-.1453 

.0641 

2.96 

.4985 

.0050 

.0388 

-.0852 

.1358 

2.47 

.4932 

.0189 

.0963 

-.1446 

.0683 

2.97 

.4985 

.0049 

.0379 

-.0838 

.1352 

2.48 

.4934 

.0184 

.0949 

-1439 

.0723 

2.98 

.4986 

0047 

.0-371 

-.0825 

.1345 

2.49 

.4936 

.0180 

.0935 

-.1432 

.0762 

2.99 

.4986 

.0046 

.0363 

-.0811 

.1337 

2.50 

.4933 

.0175 

.0920 

-.1424 

.0800 

3.00 

.4987 

.0044 

.0355 

-.0798 

.1330 
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AREAS,  ORDINATES  AND  DERIVATIVES  OF  THE 
NORMAL  CURVE  OF  ERROR  (Continued) 


Ordi- 
nate 

Second 

Third 

Fourth 

Ordi- 
nate 

Second 

Third 

Fourth 

t 

Area 

deriva- 

deriva- 

derivar 

/ 

Area 

deriva- 

deriva- 

deriva- 

tive 

tive 

tive 

tive 

tive 

tive 

3.00 

.4987 

.0044 

.0355 

-.0798 

.1330 

3.50  1.4998  .0009 

.0098 

-.0283 

.0694 

3.01 

.4987 

.0043 

.0347 

-.0785 

.1321 

3.51  .4998,.  0008 

.0095 

-.0276 

.0681 

3.02 

.49871.0042 

.0339 

-.0771 

.1313 

3.52 

.4998 ,.0008 

.0093 

-.0269 

.0669 

3.03 

.4988  .0041 

.0331 

-.0758 

.1304 

3.53 

.49981.0008 

.0090 

-.0262 

.0656 

3.04 

.4988  ,0039 

.0324 

-  .0745 

.1294 

3.54 

.49981.0008 

.0087 

-.0256 

.0643 

3.05 

.4989  .0038 

.0316 

-.0732 

.1285 

3.55 

.4998,.  0007 

.0085 

-.0249 

.0631 

3.06 

.4989 

.0037 

.0309 

-.0720 

.1275 

3.56 

.4998,.  0007 

.0082 

-.0243 

.0618 

3.07 

.4989 

.0036 

.0302 

-.0707 

.1264 

3.57 

.4998;. 0007 

.0080 

-.0237 

.0606 

3.08 

.4990 

.0035 

.0295 

-.0694 

.1254 

3.58 

.49981.0007 

.0078 

-.0231 

.0594 

3.09 

.4990 

.0034 

.0288 

-.0682 

.1243 

3.59 

.4998 

.0006 

.0075 

-.0225 

.0582 

3.10 

.4990 

.0033 

.0281 

-.0669 

.1231 

3.60 

.4998 

.0006 

.0073 

-.0219 

.0570 

3.11 

.4991 

.0032 

.0275 

-.0657 

.1220 

3.61 

.4999 

.0006 

.0071 

-.0214 

.0559 

3.12 

.4991 

.0031 

.0268 

-.0645 

.1208 

3.62 

.4999 

.0006 

.0069 

-.0208 

.0547 

3.13 

.49911.0030 

.0262 

-.06.33 

.1196 

3.63 

.4999 

.0006 

.0067 

-.0203 

.0536 

3.14 

.4992  .0029 

.0256 

-.0621 

.1184 

3.64 

.4999 

.0005 

.0065 

-.0198 

.0524 

3.15 

.4992  .0028 

.0249 

-.0609 

.1171 

3.65 

.4999 

.0005 

.0063 

-.0192 

.0513 

3.16 

.4992 

.0027 

.0243 

-.0598 

.1159 

3.66 

.49991.0005 

.0061 

-.0187 

.0502 

3.17 

.4992 

.0026 

.02.37 

-.0586 

.1146 

3.67 

.4999;.  0005 

.0059 

-.0182 

.0492 

3.18 

.4993 

.0025 

.0232 

-.0575 

.1133 

3.68 

.49991.0005 

.0057 

-.0177 

.0481 

3.19 

.4993 

.0025 

.0226 

-.0564 

.1120 

3.69 

.4999 

.0004 

.0056 

-.0173 

.0470 

3.20 

.4993 

.0024 

.0220  • 

-.0552 

.1107 

3.70 

.4999 

.0004 

.0054 

-.0168 

.0460 

3.21 

.4993 

.0023 

.0215 

-.0541 

.1093 

3.71 

.4999 

.0004 

.0052 

-.0164 

.0450 

3.22 

.4994 

.0022 

.0210 

-.0531 

.1080 

3.72 

.4999!. 0004 

.0051 

-.0159 

.0440 

3.23 

.4994 

.0022 

.0204 

-.0520 

.1066 

3.73 

.49991.0004 

.0049 

-.0155 

.0430 

3.24 

.4994 

.0021 

.0199 

-.0509 

.  1053 

3.74 

.4999  .0004 

.0048 

-.0150 

.0420 

3.25 

.4994 

.0020 

.0194 

-.0499 

.1039 

3.75 

.4999  .0004 

.0046* 

-.0146 

.0410 

3.26 

.4994 

.0020 

.0189 

-.0488 

.1025 

3.76 

.4999!. 0003 

.0045 

-.0142 

.0401 

3.27 

.4995 

.0019 

.0184 

-.0478 

.1011 

3.77 

.4999 

.0003 

.0043 

-.0138 

.0392 

3.28 

.4995 

.0018 

.0180 

-.0468 

.0997 

3.78 

.4999 

.0003 

.0042 

-.0134 

.0382 

3.29 

.4995 

.0018 

.0175 

-.0458 

.0983 

3.79 

.4999 

.0003 

.0041 

-.0131 

.0373 

3.30 

.4995 

.0017 

.0170 

-.0449 

.0969 

3.80 

.4999 

.0003 

.0039 

-.0127 

.0365 

3.31 

.4995 

.0017 

.0166 

-.0439 

.0955 

3.81 

.49991.0003 

.0038 

-.0123 

.0356 

3.32 

.4996 

.0016 

.0162 

-.0429 

.0941 

3.82 

.4999  .0003 

.0037 

-.0120 

.0347 

3.33 

.49961.0016 

.0157 

-.0420 

.0927 

3.83 

.4999;. 0003 

.0036 

-.0116 

.0339 

3.34 

.4996 

.0015 

.0153 

-.0411 

.0913 

3.84 

.4999 

.0003 

.0034 

-.0113 

.0331 

3.35 

.4996 

.0015 

.0149 

-.0402 

.0899 

3.85 

.4999 

.0002 

.0033 

-.0110 

.0323 

3.36 

.4996 

.0014 

.0145 

-.0393 

.0885 

3.86 

.4999 

.0002 

.0032 

-.0107 

.0315 

3.37 

.4996 

.0014 

.0141 

-.0384 

.0871 

3.87 

.5000 

.0002 

.0031 

-.0104 

.0307 

3.38 

.4996 

.0013 

.0138 

-.0376 

.0857 

3.88 

.5000 

.0002 

.0030 

-.0100 

.0299 

3.39 

.4997 

.0013 

.0134 

-.0367 

.0843 

3.89 

.5000 

.0002 

.0029 

-.0098 

.0292 

3.40 

.4'997 

.0012 

.0130 

-.0359 

.0829 

3.90 

.5000 

.0002 

.0028 

-.0095 

.0284 

3.41 

.4997 

.0012 

.0127 

-.0350 

.0815 

3.91 

.5000 

.0002 

.0027 

-.0092 

.0277 

3.42 

.4997 

.0012 

.0123 

-.0342 

.0801 

3.92 

.5000 

.0002 

.0026 

-.0089 

.0270 

3.43 

.4997 

.0011 

.0120 

-.0334 

.0788 

3.93 

.5000  .0002 

.0026 

-.0086 

.0263 

3.44 

.4997 

.0011 

.0116 

-.0327 

.0774 

3.94 

.5000 

.0002 

.0025 

-.0084 

.0256 

3.45 

.4997 

.0010 

.0113 

-.0319 

.0761 

3.95 

.5000 

.0002 

.0024 

-.0081 

.0250 

3.46 

.4997 

.0010 

.0110 

-.0311 

.0747 

3.96 

.5000  .0002 

.0023 

-.0079 

.0243 

3.47 

.4997 

.0010 

.0107 

-.0304 

.0734 

3.97 

.5000  .0002 

.0022 

-.0076 

.0237 

3.48 

.4998 

.0009 

.0104 

-.0297 

.0721 

3.98 

.5000  .0001 

.0022 

-.0074 

.0230 

3.49 

.4998 

.0009 

.0101 

-.0290 

.0707 

3.99 

.5000  .0001 

.0021 

-.0072 

.0224 

3.50 

.4998 

.0009 

.0098 

-.0283 

.0694 

4.00 

.5000  .0001 

.0020 

-.0070 

.0218 
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AREAS,  ORDINATES  AND  DERIVATIVES  OF  THE 
NORMAL  CURVE  OF  ERROR  (Continued) 


Ordi- 

Second 

Third 

Fourth 

Ordi- 
nate 

Second 

Third 

Fourth 

/ 

Area 

deriva- 

deriva- 

deriva- 

t 

Area 

deriva- 

deriva- 

deriva- 

nate 

tive 

tive 

tive 

tive 

tive 

tive 

4.00 

.5000  .0001 

.0020 

-.0070 

.0218 

4.50 

.5000 

.0000 

.0003 

-.0012 

.0047 

4.01 

.5000  .0001 

.0019 

-.0067 

.0212 

4.51 

.5000 

.0000 

.0003 

-.0012 

.0045 

4.02 

.5000 

.0001 

.0019 

-.0065 

.0207 

4.52 

.5000 

.0000 

.0003 

-.0012 

.0044 

4.03 

.5000 

.0001 

.0018 

-.0063 

.0201 

4.53 

.5000 

.0000 

.0003 

-.0011 

.0042 

4.04 

.5000 

.0001 

.0018 

-.0061 

.0195 

4.54 

.5000 

.0000 

.0003 

-.0011 

.0041 

4.05 

.5000 

.0001 

.0017 

-.0059 

.0190 

4,55 

.5000 

.0000 

.0003 

-.0010 

.0039 

4.06 

.5000 

.0001 

.0016 

-.0058 

.0185 

4.56 

.5000 

.0000 

.0002 

-.0010 

.0038 

4.07 

.5000 

.0001 

.0016 

-.0056 

.0180 

4.57 

.5000 

.0000 

.0002 

-.0010 

.0037 

4.08 

.5000 

.0001 

.0015 

-.0054 

.0175 

4.58 

.5000 

.0000 

.0002 

-.0009 

.0035 

4.09 

.5000 

.0001 

.0015 

-.0052 

.0170 

4.59 

.5000 

.0000 

.0002 

-.0009 

.0034 

4.10 

.5000 

.0001 

.0014 

-.0051 

.0165 

4.60 

.5000 

.0000 

.0002 

-.0009 

.0033 

4.11 

.500u 

.0001 

.0014 

-.0049 

.0160 

4.61 

.5000 

.0000 

.0002 

-.0008 

.0032 

4.12 

.5000 

.0001 

.0013 

-.0047 

.0156 

4.62 

.5000 

.0000 

.0002 

-.0008 

.0031 

4.13 

.5000 

.0001 

.0013 

-.0046 

.0151 

4.63 

.5000 

.0000 

.0002 

-.0008 

.0030 

4.14 

:5000 

.0001 

.0012 

-.0044 

.0147 

4.64 

.5000 

.0000 

.0002 

-.0007 

.0028 

4.15 

.5000 

.0001 

.0012 

-.0043 

.0143 

4.65 

.5000 

.0000 

.0002 

-.0007 

.0027 

4.16 

.5000 

.0001 

.0011 

-.0042 

.0138 

4.66 

.5000 

.0000 

.0002 

-.0007 

.0026 

4.17 

.5000 

.0001 

.0011 

-.0040 

.0134 

4.67 

.5000 

.0000 

.0002 

-.0006 

.0026 

4.18 

.5000 

.0001 

.0011 

-.0039 

.0130 

4.68 

.5000 

.0000 

.0002 

-.0006 

.0025 

4.19 

.5000 

.0001 

.0010 

-.0038 

.0127 

4.69 

.5000 

.0000 

.0001 

-.0006 

.0024 

4.20 

.5000 

.0001 

.0010 

-.0036 

.0123 

4.70 

.5000 

.0000 

.0001 

-.0006 

.0023 

4.21 

.5000 

.0001 

.0009 

-.0035 

.0119 

4.71 

.5000 

.0000 

.0001 

-.0006 

.0022 

4.22 

.5000 

.0001 

,0009 

-.0034 

.0116 

4.72 

.5000 

.0000 

.0001 

-.0005 

.0021 

4.23 

.5000 

.0001 

.0009 

-.0033 

.0112 

4.73 

.5000 

.0000 

.0001 

-.0005 

.0020 

4.24 

.5000 

.0001 

.0009 

-.0032 

.0109 

4.74 

.5000 

.0000 

.0001 

-.0005 

.0020 

4.25 

.5000 

.0001 

.0008 

-.0031 

.0105 

4.75 

.5000 

.0000 

.0001 

-.0005 

.0019 

4.26 

.5000 

.0001 

.0008 

-.0030 

.0102 

4.76 

.5000 

.0000 

.0001 

-.0005 

.0018 

4.27 

.5000 

.0000 

.0008 

-.0029 

.0099 

4.77 

.5000 

.0000 

.0001 

-.0004 

.0018 

4.28 

.5000 

.0000 

.0007 

-.0028 

.0096 

4.78 

.5000 

.0000 

.0001 

-.0004 

.0017 

4.29 

.5000 

.0000 

.0007 

-.0027 

.0093 

4.79 

.5000 

.0000 

.0001 

-.0004 

.0016 

4.30 

.5000 

.0000 

.0007 

-.0026 

.0090 

4.80 

.5000 

.0000 

.0001 

-.0004 

.0016 

4.31 

.5000 

.0000 

.0007 

-.0025 

.0087 

4.81 

.5000 

.0000 

.0001 

-.0004 

.0015 

4.32 

.5000 

.0000 

.0006 

-.0024 

.0085 

4.82 

.5000 

.0000 

.0001 

-.0004 

.0015 

4.33 

.5000 

.0000 

.0006 

-.0023 

.0082 

4.83 

.5000 

.0000 

.0001 

-.0003 

.0014 

4.34 

.5000 

.0000 

.0006 

-.0022 

.0079 

4.84 

.5000 

.0000 

.0001 

-.0003 

.0013 

4.35 

.5000 

.0000 

.0006 

-.0022 

.0077 

4.85 

.5000 

.0000 

.0001 

-.0003 

.0013 

4.36 

.6000 

.0000 

.0005 

-.0021 

.0074 

4.86 

.5000 

.0000 

.0001 

-.0003 

.0012 

4.37 

.5000 

.0000 

.0005 

-.0020 

.0072 

4.87 

..5000 

.0000 

.0001 

-.0003 

.0012 

4.38 

.5000 

.0000 

.0005 

-.0019 

.0070 

4.88 

.5000 

.0000 

.0001 

-.0003 

.0012 

4.39 

.5000 

.0000 

.0005 

-.0019 

.0067 

4.89 

.5000 

.0000 

.0001 

-.0003 

.0011 

4.40 

.5000 

.0000 

.0005 

-.0018 

.0065 

4.90 

.5000 

.0000 

0001 

-.0003 

.0011 

4.41 

.5000 

.0000 

.0004 

-.0017 

.0063 

4.91 

.5000 

.0000 

.0001 

-.0002 

.0010 

4.42 

.5000 

.0000 

.0004 

-.0017 

.0061 

4.92 

.5000 

.0000 

.0001 

-.0002 

.0010 

4.43 

.5000 

.0000 

.0004 

-.0016 

.0059 

4.93 

.5000 

.0000 

.0001 

-  .0002 

.0009 

4.44 

.5000 

.0000 

.0004 

-.0016 

.0057 

4.94 

.5000 

.0000 

.0001 

-.0002 

.0009 

4.45 

.5000 

.0000 

.0004 

-.0015 

.0055 

4.95 

.5000 

.0000 

.0000 

-.0002 

.0009 

4.46 

.5000 

.0000 

.0004 

-.0014 

.0053 

4.96 

.5000 

.0000 

.0000 

-.0002 

.0008 

4.47 

.5000 

.0000 

.0004 

-.0014 

.0052 

4.97 

.5000 

.0000 

.0000 

-.0002 

.0008 

4.48 

.5000 

.0000 

.0003 

-.0013 

.0050 

4.98 

.5000 

.0000 

.0000 

-.0002 

.0008 

4.49 

.5000 

.0000 

.0003 

-.0013 

.0048 

4.99 

.5000 

.0000 

.0000 

-.0002 

.0007 

4.50 

.5000 

.0000 

.0003 

-.0012 

.0047 

1 
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COMPLETE  ELLIPTIC  INTEGRALS 


^=Jo 

iA»f» 

E  =    I        \/l  -  k^  sin2  <i> .  d<f>. 

Vi  -  k'^ 

sin^  0 

sin~i  k 

K 

logi^ 

T 

K 

logK 

0° 

1 . 5708 

0.196120 

40» 

1 . 7868 

0.252068 

1 

1 . 5709 

0.196153 

41 

1 . 7992 

0.255085 

2 

1.5713 

0.196252 

42 

1.8122 

0.258197 

3 

1.5719 

0.196418 

43 

1.8256 

0.261406 

4 

1.5727 

0.196649 

44 

1 . 8396 

0.264716 

5 

1.5738 

0.196947 

45 

1.8541 

0.268127 

6 

1.5751 

0.197312 

46 

1.8691 

0.271644 

7 

1.5767 

0.197743 

47 

1.8848 

0.275267 

8 

1 .  5785 

0.198241 

48 

1.9011 

0.279001 

9. 

1 . 5805 

0.198806 

49 

1.9180 

0.282848 

10 

1 . 5828 

0.199438 

50 

1 . 9356 

0.286811 

11 

1 . 5854 

0.200137 

51 

1 . 9539 

0 . 290895 

12 

1 . 5882 

0 . 200904 

52 

1.9729 

0.295101 

13 

1.5913 

0.201740 

53 

1.9927 

0.299435 

14 

1.5946 

0 . 202643 

54 

2.0133 

0.303901 

15 

1.5981 

0.203615 

55 

2.0347 

0.308504 

16 

1 . 6020 

0.204657 

56 

2.0571 

0.313247 

17 

1.6061 

0 . 205768 

57 

2.0804 

0.318138 

18 

1.6105 

0 . 206948 

58 

2.1047 

0.323182 

19 

1.6151 

0.208200 

59 

2 . 1300 

0.328384 

SO 

1.6200 

0 . 209522 

60 

2.1565 

0.333753 

21 

1.6252 

0.210916 

61 

2 . 1842 

0.339295 

22 

1 . 6307 

0.212382 

62 

2.2132 

0.345020 

23 

1.6365 

0.213921 

63 

2.2435 

0 . 350936 

24 

1.6426 

0.215533 

64 

2.2754 

0.357053 

25 

1.6490 

0.217219 

65 

2 . 3088 

0.363384 

26 

1.6557 

0.218981 

66 

2.3439 

0.369940 

27 

1.6627 

0.220818 

67 

2.3809 

0.376736 

28 

1.6701 

0.222732 

68 

2.4198 

0 . 383787 

29 

1.6777 

0.224723 

69 

2.4610 

0.391112 

30 

1 . 6858 

0.226793 

70 

2 . 5046 

0.398730 

31 

1.6941 

0.228943 

71 

2 . 5507 

0.406665 

32 

1 .  7028 

0.231173 

72 

2 . 5998 

0.414943 

33 

1.7119 

0.233485 

73 

2.6521 

0.423596 

34 

1.7214 

0.235880 

74 

2.7081 

0.432660 

35 

1.7312 

0.238359 

75 

2.7681 

0.442176 

36 

1.7415 

0 . 240923 

76 

2 . 8327 

0.452196 

37 

1 . 7522 

0.243575 

77 

2 . 9026 

0.462782 

38 

1.7633 

0.246315 

78 

2.9786 

0.474008 

39 

1 . 7748 

0.249146 

79 

3.0617 

0.485967 

40 

1.7868 

0 . 252068 

80 

3 . 1534 

0.498777 
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COMPLETE  ELLIPTIC  INTEGRALS  (Continued) 


sin~i  k 

K 

logX 

sin~i  k 

K 

logX 

80° 

81 

82 

83 

84 

3.1534 
3.2553 
3.3699 
3 . 5004 
3.6519 

3.8317 

0.498777 
0.512591 
0.527613 
0.544120 
0.562514 

0.583396 

85° 

86 

87 

88 

89 

90 

3.8317 
4 . 0528 
4.3387 
4.7427 
5.4349 

00 

0.533396 
0.607751 
0.637355 
0.676027 
0.735192 

00 

Values  of  K   for  sin~i  k 

=  85°  to  89 

"  by  0.1°  and  89°  to  90°  by  minutes. 

sin~i  k 

K 

logK 

sin 

"^A  ^ 

K 

logX 

85.0° 

3.832 

0.58343 

89° 

0' 

5.435 

0.73520 

85.1 

3.852 

0.58569 

89 

2 

5.469 

0.73791 

85.2 

3.872 

0.58794 

89 

4 

5.504 

0 . 74068 

85.3 

3.893 

0.59028 

89 

6 

5.540 

0.74351 

85.4 

3.914 

0.59262 

89 

8 

5.578 

0.74648 

85.5 

3.936 

0.59506 

89 

10 

5.617 

0.74950 

85.6 

3.958 

0.59748 

89 

12 

5.658 

0.75266 

85.7 

3.981 

0.59999 

89 

14 

5.700 

0.75587 

85.8 

4.004 

0.60249 

89 

16 

5.745 

0.75929 

85.9 

4.028 

0.60509 

89 

18 

5.791 

0.76275 

86.0 

4.053 

0.60778 

89 

20 

5.840 

0.76641 

86.1 

4.078 

0.61045 

89 

22 

5.891 

0.77019 

86.2 

4.104 

0.61321 

89 

24 

5.946 

0.77422 

86.3 

4.130 

0.61595 

89 

26 

6.003 

0.77837 

86.4 

4.157 

0.61878 

89 

28 

6.063 

0.78269 

86.5 

4.185 

0.62170 

89 

30 

6.128 

0 . 78732 

86.6 

4.214 

0.62469 

89 

32 

6.197 

0.79218 

86.7 

4.244 

0.62778 

89 

34 

6.271 

0.79734 

86.8 

4.274 

0 . 63083 

89 

36 

6.351 

0.80284 

86.9 

4.306 

0.63407 

89 

38 

6.438 

0.80875 

87.0 

4.339 

0.63739 

89 

40 

6.533 

0.81511 

87.1 

4.372 

0.64068 

89 

41 

6.584 

0.81849 

87.2 

4.407 

0.64414 

89 

42 

6.639 

0.82210 

87.3 

4.444 

0.64777 

89 

43 

6.696 

0.82582 

87.4 

4.481 

0.65137 

89 

44 

6.756 

0.82969 

87.5 

4.520 

0.65514 

89 

45 

6.821 

0.83385 

87.6 

4.562 

0.65916 

89 

46 

6.890 

0 . 83822 

87.7 

4.603 

0.66304 

89 

47 

6.964 

0.84286 

87.8 

4.648 

0.66727 

89 

48 

7.044 

0 . 84782 

87.9 

4.694 

0.67154 

89 

49 

7.131 

0.85315 

88.0 

4.743 

0.67605 

89 

50 

7.226 

0.85890 

88.1 

4.794 

0.68070 

89 

51 

7.332 

0 . 86522 

88.2 

4.848 

0 . 68556 

89 

52 

7.449 

0.87210 

88.3 

4.905 

0.69064  ! 

89 

53 

7.583 

0.87984 

88.4 

4.965 

0.69592 

89 

54 

7.737 

0.88857 

88.5 

5.030 

0.70157 

89 

55 

7.919 

0.89867 

88.6 

5.099 

0 . 70749 

89 

56 

8.143 

0.91078 

88.7 

5.173 

0.71374 

89 

57 

8.430 

0.92583 

88.8 

5.253 

0.72041 

89 

58 

8.836 

0.94626 

88.9 

5.340 

0.72754 

89 

59 

9.529 

0.97905 

89.0 

5.435 

0.73520 

90 

0 

00 

CO 
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COMPLETE  ELLIPTIC  INTEGRALS  (Continuedj 


sin~i  k 

E 

log.E 

sin~i  k 

E 

\ogE 

0* 

1 . 5708 

0.196120 

45° 

1.3506 

0.130541 

1 

1 . 5707 

0.196087 

46 

1.3418 

0.127690 

2 

1 . 5703 

0.195988 

47 

1 .  3329 

0.124788 

3 

1 . 5697 

0.195822 

48 

1.3238 

0.121836 

4 

1 . 5689 

0.195591 

49 

1.3147 

0.118836 

5 

1 . 5678 

0.195293 

50 

1.3055 

0.115790 

6 

1 . 5665 

0.194930 

51 

1.2963 

0.112698 

7 

1 . 5649 

0.194500 

52 

1.2870 

0.109563 

8 

1 . 5632 

0.194004 

53 

1.2776- 

0.106386 

9 

1.5611 

0.193442 

54 

1.2681 

0.103169 

10 

1.5589 

0.192815 

55 

1 . 2587 

0.099915 

11 

1 . 5564 

0.192121 

56 

1.2492 

0.096626 

12 

1.5537 

0.191362 

57 

1 . 2397 

0 . 093303 

13 

1 . 5507 

0.190537 

58 

1 . 2301 

0.089950 

14 

1.5476 

0.189646 

59 

1.2206 

0.086569 

15 

1 . 5442 

0.188690 

60 

1.2111 

0.083164 

16 

1 . 5405 

0.187668 

61 

1.2015 

0.079738 

17 

1.5367 

0.186581 

62 

1.1920 

0.076293 

18 

1 . 5326 

0.185428 

63 

1.1826 

0 . 072834 

19 

1 . 5283 

0.184210 

64 

1.1732 

0.069364 

20 

1.5238 

0.182928 

65 

1.1638 

0 . 065889 

21 

1.5191 

0.181580 

66 

1.1545 

0.062412 

22 

1.5141 

0.180168 

67 

1 . 1453 

0.058937 

23 

1 . 5090 

0.178691 

68 

1.1362 

0.055472 

24 

1 . 5037 

0.177150 

69 

1.1272 

0.052020 

25 

1.4981 

0.175545 

70 

1.1184 

0.048589 

26 

1.4924 

0.173876 

71 

1 . 1096 

0.045183 

27 

1.4864 

0.172144 

72 

1.1011 

0.041812 

28 

1.4803 

0.170348 

73 

1.0927 

0 . 038481 

29 

1 . 4740 

0.168489 

74 

1 . 0844 

0.035200 

30 

1.4675 

0.166567 

75 

1.0764 

0.031976 

31 

1 . 4608 

0.164583 

76 

1.0686 

0.028819 

32 

1.4539 

0.162537 

77 

1.0611 

0.025740 

33 

1.4469 

0.160429 

78 

1.0538 

0.022749 

34 

1.4397 

0.158261 

79 

1.0468 

0.019858 

35 

1 . 4323 

0.156031 

80 

1.0401 

0.017081 

36 

1.4248 

0.153742 

81 

1.0.338 

0.014432 

37 

1.4171 

0.151393 

82 

1.0278 

0.011927 

38 

1 . 4092 

0.148985 

83 

1 . 0223 

0.009584 

39 

1.4013 

0.146519 

84 

1.0172 

0.007422 

40 

1.3931 

0.143995 

85 

1.0127 

0.005465 

41 

1 . 3849 

0.141414 

86 

1.0086 

0.003740 

42 

1.3765 

0.138778 

87 

1.0053 

0.002278 

43 

1 . 3680 

0.136086 

88 

1 . 0026 

0.001121 

44 

1.3594 

0.133340 

89 

1 . 0008 

0.000326 

45 

1 . 3506 

0.130541 

1 

90 

1.0000 

0.000000 
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FACTORS  AND  PRIMES 


If  n  is 

prime  the  mantissa  of  its  log 

arithm  is  given. 

n    1              0 

1 

2 

3 

4 

0 

0000000 
0413927 

3010300 

22-3 

4771213 
1139434 

22 

1 

2  -5 

2-7 

2 

22-  5 

3-7 

2-  11 

3617278 

23-3 

3 

2  •3-5 

4913617 

25 

3  -  11 

2-  17 

4 

23-  5 

6127839 

2-3-7 

6334685 

22-  11 

5 

2  -52 

3  ■  17 

22-  13 

7242759 

2-33 

6 

22  •  3  •  5 

7853298 

2  -  31 

32-7 

26 

7 

2-5-7 

8512583 

23-32 

8633229 

2  -37 

8 

2* -5 

34 

2  -41 

9190781 

22-3-7 

9 

2  •  32  •  5 

7-  13 

22-23 

3-31 

2-47 

10 

22-52 

0043214 

2-3-17 

0128372 

23-  13 

11 

2- 5-  11 

3-37 

24-7 

0530784 

2-3-19 

12 

23  •  3  •  5 

112 

2-  61 

3-41 

22-31 

13 

2  •  5  •  13 

1172713 

22-3-11 

7-  19 

2  -  67 

14 

22  •  5  •  7 

3-47 

2-71 

11  -  13 

24-32 

15 

2  •  3  •  52 

1789769 

23  •  19 

32-  17 

2-7-11 

16 

25-  5 

7-23 

2  -  34 

2121876 

22-41 

17 

2  •  5  •  17 

32-  19 

22-43 

2380461 

2-3-29 

18 

22  •  32  •  5 

2576786 

2-7-13 

3  •  61 

23-  23 

19 

2  •  5  •  19 

2810334 

26-3 

2855573 

2-97 

20 

23-52 

3-  67 

2-  101 

7-29 

22-3-17 

21 

2-3-5-7 

3242825 

22-  53 

3-71 

2-  107 

22 

22-5-11 

13  •  17 

2-3-37 

3483049 

25-7 

23 

2-5-23 

3-7-11 

23-29 

3673559 

2-32-13 

24 

2^-3-5 

3820170 

2  -  112 

35 

22-  61 

25 

2  •  53 

3996737 

22-32-7 

11  -23 

2  -  127 

26 

22-5-13 

32-  29 

2  -  131 

4199557 

23-3-11 

27 

2-33-5 

4329693 

24-  17 

3-7-13 

2  -  137 

28 

23-5-7 

4487063 

2-3-47 

4517864 

22  -  71 

29 

2-5-29 

3-97 

22-73 

4668676 

2-3-72 

30 

22-3-52 

7-43 

2  -  151 

3-  101 

24-  19 

31 

2-5-31 

4927604 

23-3-13 

4955443 

2-  157 

32 

2«-  5 

3  •  107 

2-7-23 

17-  19 

22-  34 

33 

2-3-5-11 

5198280 

22  -  83 

32-37 

2  •  167 

34 

22-5-17 

11  -  31 

2-32-19 

73 

23-43 

35 

2-52-7 

33-  13 

25-  11 

5477747 

2-3-59 

36 

23-32-5 

192 

2  -  181 

3  •   112 

22-7-13 

37 

2-5-37 

7-  53 

22-3-31 

5717088 

2-11-17 

38 

22-5-19 

3  -  127 

2  -  191 

5831988 

27-3 

39 

2-3-5-13 

17-23 

23-72 

3-  131 

2  -  197 

40 

2^-52 

6031444 

2-3-67 

13-31 

22  -  101 

41 

2-5-41 

3-137 

22  -  103 

7-59 

2-32-23 

42 

22-3-5-7 

6242821 

2  -211 

32-47 

23-  53 

43 

2-5-43 

6344773 

24  -33 

6364H79 

2-7-31 

44 

23-5-11 

32.72 

2-13-17 

6464037 

22  -  3  ■•  37 

45 

2-32-52 

11  -41 

22-  113 

3-  151 

2  -227 

46 

22-5-23 

6637009 

2-3-7-11 

6655810 

24-29 

47 

2-5-47 

3  •  157 

23-59 

l-l  -43 

2-3-79 

48 

25-3-5 

13  -  37 

2  -  241 

3-7-23 

22-  112 

49 

2-5-72 

6910815 

22-3-41 

17-29 

2-13-19 

50 

22-53 

3-  167 

2-251 

7015680 

23-32-7 
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FACTORS  AND  PRIMES  (Continued) 

If  n  is  not  prime  its  prime  factors  are  given. 


n 

5 

1             ^ 

7 

8 

9 

0 

69S9700 

2-  3 

8450980 

23 

32 

1 

3-  5 

2< 

2304489 

2  •  32 

2787536 

2 

52 

2  •  13 

33 

22-  7 

4623980 

3 

5-7 

22  •  32 

5682017 

2  •  19 

3-  13 

4 

32-5 

2-23 

6720979 

24-3 

72 

5 

5-  11 

23-7 

3-  19 

2-29 

7708520 

6 

5-  13 

2-3-11 

8260748 

22-  17 

3-23 

7 

3-52 

22  •  19 

7-  11 

2-3-13 

8976271 

8 

5-  17 

2  -43 

3  •  29 

23-  11 

9493900 

9 

5-  19 

25-3 

9867717 

2  -72 

32-  11 

10 

3-  5-7 

2  -53 

0293838 

22-  33 

0374265 

11 

5-23 

22-29 

32  •  13 

2  •  59 

7-  17 

12 

53 

2-32-7 

1038037 

2^ 

3-43 

13 

33-5 

23-  17 

1367206 

2-3-23 

1430148 

14 

5-29 

2-73 

3  •  72 

22-37 

1731863 

15 

5-31 

22-3-13 

1958997 

2  •  79 

3-53 

16 

3- 5-  11 

2  •  83 

2227165 

23-3-7 

132 

17 

52-7 

2*-  11 

3-  59 

2  -89 

2528530 

18 

5-37 

2 ■3-31 

11  •  17 

22-47 

33-  7 

19 

3  •  5  •  13 

22.  72 

2944662 

2-32-11 

2988531 

20 

5-41 

2-  103 

32-  23 

21-  13 

11  •  19 

21 

5-43 

23  •  33 

7-  31 

2  •  109 

3  -73 

22 

32-  52 

2  •  113 

3560259 

22-3-19 

3598355 

23 

5-47 

22-  69 

3  •  79 

2-7-17 

3783979 

24 

5-72 

2-3-41 

13-  19 

23-31 

3-  83 

25 

3-5-17 

25 

4099331 

2-3-43 

7-  37 

26 

5-53 

2-7-19 

3  •  89 

22-67 

4297523 

27 

52-  11 

22-3-23 

4424798 

2  -  139 

32-  31 

28 

3-5-19 

2  •  11  •  13 

7  •  41 

25-  32 

172 

29 

5-59 

23-37 

33-  11 

2-  149 

13  -23 

30 

5-  61 

2-32-17 

4871384 

22-7-11 

3  •  103 

31 

32-5-7 

22-  79 

5010593 

2-3-53 

11  -29 

32 

52-  13 

2  •  163 

3  •  109 

23  -  41 

7-47 

33 

5-67 

21-3-7 

5276299 

2  •  132 

3  •  113 

34 

3-5-23 

2  •  173 

5403295 

22-3-29 

5428254 

35 

5-71 

22-89 

3-  7-  17 

2  •  179 

5550944 

36 

5-73 

2-3-61 

5646661 

24-23 

32  •  41 

37 

3-53 

23-47 

13  -29 

2-33-7 

5786392 

38 

5-7-11 

2  •  193 

32-43 

22  -  97 

5899496 

39 

5-79 

22  •  32  •  11 

5987905 

2-  199 

3-7-19 

40 

3*-  5 

2-7-29 

11  -37 

23-3-17 

6117233 

41 

5  •  83 

25  •  13 

3  •  139 

2-11-19 

6222140 

42 

52-  17 

2  •3- 71 

7-  61 

22  -  107 

3 •  11  •  13 

43 

3-5-29 

22  •  109 

19-23 

2-3-73 

6424645 

44 

5-89 

2  -223 

3  -  149 

26-7 

6522463 

45 

5-7-13 

23-3-19 

6599162 

2  -229 

33-  17 

46 

3-5-31 

2  ■  233 

6693169 

22 •  32  •  13 

7-  67 

47 

52-  19 

22-7-17 

32-  53 

2  -239 

6803355 

48 

6-97 

2  •  35 

6875290 

23-  61 

3  •  163 

49 

32-5-11 

21-  31 

7  •  71 

2-3-83 

6981005 

50 

5-  101 

2-11-23 

3  •  132 

22  •  127 

7067178 
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FACTORS  AND  PRIMES 

(Continued) 

71 

0 

1 

0 

Q 

A 

\J 

£t 

0 

4 

50 

22-  53 

3-  167 

2  -251 

7015680 

23-32-7 

61 

2 • 3-5-  17 

7-73 

29 

33  •  19 

2  -257 

52 

2»  •  5  •  13 

7168377 

2-32-29 

7185017 

22  ■  131 

53 

2  •  5  •  53 

32-  59 

22-7-19 

13  •  41 

2-3-89 

64 

22  •  33  •  5 

7331973 

2-271 

3-  181 

25-  17 

55 

2  •  52  •  11 

19  -29 

23-3-23 

7-79 

2  -277 

56 

2^  •  5  •  7 

3-  11  •  17 

2-281 

7505084 

22  •  3  -  47 

57 

2  ■3- 5-  19 

7566361 

22-  11  -  13 

3-  191 

2-7-41 

68 

22  •  5  •  29 

7-83 

2-3-97 

11  -  53 

23-  73 

59 

2  •  5  •  59 

3-  197 

21-37 

7730547 

2-33-11 

60 

23  •  3  •  52 

7788745 

2-7-43 

32-  67 

22  -  151 

61 

2  ■  5  •  61 

13-47 

22  •  32  -  17 

7874605 

2  -  307 

62 

22  ■  5  •  31 

33-  23 

2  -  311 

7-89 

24-3-13 

63 

2  •  32  •  5  •  7 

8000294 

23  -  79 

3-211 

2  -  317 

64 

27-6 

8068580 

2-3-107 

8082110 

22-7-23 

65 

2  •  52  •  13 

3-7-31 

22  -  163 

8149132 

2-3-109 

66 

22-  3-  5-  11 

8302015 

2  ■  331 

3-13-17 

23-  83 

67 

2  •  5  •  67 

11  -  61 

25-3-7 

8280151 

2  -  337 

68 

23  •  5  •  17 

3-227 

2-11-31 

8344207 

22  -  32 •  19 

69 

2  •  3  •  5 • 23 

8394780 

22  •  173 

32-7-11 

2-  347 

70 

22  •  52  •  7 

8457180 

2-33-13 

19  -  37 

26-  11 

71 

2-  5-  71 

32-  79 

23-  89 

23  •  31 

2-3-7-17 

72 

2*  •  32  •  5 

7-  103 

2  -  192 

3-241 

22  •  181 

73 

2  •  5  •  73 

17-43 

22-3-61 

8651040 

2  -  367 

74 

22  •  5  •  37 

3-  13-  19 

2  •  7  •  53 

8709888 

23-3-31 

75 

2  •  3  •  53 

8756399 

2* -47 

3  -251 

2  -  13  •  29 

76 

23  •  5  •  19 

8813847 

2 • 3  •  127 

7-  109 

22- 191 

77 

2  •6- 7-  11 

3  -  257 

22  •  193 

8881795 

2  •  32  -  43 

78 

22  •  3  •  5  •  13 

11  -71 

2-17-23 

33-29 

24.72 

79 

2  •  5  •  79 

7  -  113 

23-32-  11 

13-  61 

2-397 

80 

25-52 

32  •  89 

2-401 

11  -73 

22-3-67 

81 

2  •  3*  •  5 

9090209 

22-7-29 

3-271 

2-11-37 

82 

22  •  5  •  41 

9143432 

2-3-137 

9153998 

23  -  103 

83 

2  •  5  •  83 

3-277 

26-  13 

72  -  17 

2  -  3  •  139 

84 

23  •  3  •  6  •  7 

292 

2-  421 

3-281 

22-211 

85 

2  •  52  •  17 

23-  37 

22-3-71 

9309490 

2-7-61 

86 

22  •  5  •  43 

3-7-41 

2  -  431 

9360108 

25-  33 

87 

2  •  3  •  5 • 29 

13  -  67 

23  •  109 

32-97 

2-19-23 

88 

24-  5-  11 

9449759 

2  -  32  -  72 

9459607 

22  -  13  -  17 

89 

2  •  5  •  89 

34-  11 

22 • 223 

19-47 

2-3-149 

90 

22  •  32  •  52 

17-  53 

2-11-41 

3-7-43 

23- 113 

91 

2  •  5-  7-  13 

9595184 

24-3-19 

11  -83 

2  -457 

92 

23 • 5  •  23 

3  -307 

2  -461 

13-  71 

22-3-7-11 

93 

2  •3-5 -31 

72-  19 

22  •  233 

3-  311 

2  -  467 

94 

22  •  5  •  47 

9735896 

2  •  3  •  157 

23  -  41 

24  -  59 

95 

2  •  52  •  19 

3-317 

23  •  7  •  17 

9790929 

2-32-53 

96 

26- 3- 5 

312 

2  •  13  •  37 

32  -  107 

22  •  241 

97 

2  •  5  •  97 

9872192 

22  -  35 

7-  139 

2  -487 

98 

22  •  5  •  72 

32  -  109 

2  -491 

9925535 

23  -  3  •  41 

99 

2  •  32  •  5  •  11 

9960737 

25-31 

3-  331 

2-7-71 

100 

23-  53 

7 •  11  -  13 

2-3-167 

17-59 

22  -  251 

194 


FACTORS  AND  PRIMES  (Continued) 


n 

5 

6 

7 

8 

9 

50 

!   5-101 

2-11-23 

3-  132 

22  -  127 

7067178 

51 

5-  103 

22-3-43 

11  -47 

2-7-37 

3  •  173 

52 

3  •  52  ■  7 

2-263 

17-  31 

2*  -  3  -  11 

232 

53 

5-  107 

23-67 

3-  179 

2-269 

72-  11 

54 

5-  109 

2-3-7-  13 

7379873 

22  •  137 

32 -61 

55 

3  •  5  •  37 

22  -  139 

7458552 

2-32-31 

13  -43 

56 

5-  113 

2-283 

3* -7 

23-  71 

7551123 

57 

52-23 

26-32 

7611758 

2  -  172 

3  •  193 

58 

32-5-13 

2-293 

7686381 

22-3-72 

19  -  31 

59 

5-7-17 

22  •  149 

3-  199 

2 •  13  -  23 

7774268 

60 

5-  112 

2-3-101 

7831887 

25-  19 

3-7-29 

61 

3-5-41 

23-7-  11 

7902852 

2  -  3  •  103 

7916906 

62 

5* 

2-313 

3-  11  •  19 

22  -  157 

17-37 

63 

5-  127 

22-3-53 

72  ■  13 

2-11-29 

32-71 

64 

3-5-43 

2-17-19 

8109043 

23-3* 

11-59 

65 

5-  131 

2* -41 

32-  73 

2-7-47 

8188854 

66 

5-7-19 

2-32-37 

23  •  29 

22  -  167 

3  -223 

67 

33-  52 

22  -  132 

8305887 

2-3-113 

7  -97 

68 

5-  137 

2-7« 

3-  229 

2* -43 

13  -53 

69 

5-  139 

23-3-29 

17-41 

2-349 

3  •  233 

70 

3-5-47 

2  -353 

7-  101 

22-3-59 

8506462 

71 

5-11-13 

22  •  179 

3-  239 

2  -359 

8567289 

72 

52-29 

2-3-112 

8615344 

23-7-13 

36 

73 

3-5-72 

25-23 

11-67 

2-32-41 

8686444 

74 

5-  149 

2-373 

32-83 

22  •  11  -  17 

7-  107 

75 

5-  151 

22-33-7 

8790959 

2-379 

3-11-23 

76 

32 • 5  •  17 

2-383 

13-  59 

28-  3 

8859263 

77 

52-31 

23-97 

3-7-37 

2-  389 

19  -41 

78 

5-  157 

2-3-131 

8959747 

22  -  197 

3  -263 

79 

3-5-53 

22  •  199 

9014583 

2-3-7-19 

17-47 

SO 

5-7-23 

2-13-31 

3-269 

23  -  101 

9079485 

81 

5-  163 

2*  -  3  -  17 

19  •  43 

2-409 

32  •  7  -  13 

82 

3  -  52  •  11 

2-7-59 

9175055 

22  -  32  -  23 

9185545 

83 

5  -  167 

22  -  11  -  19 

33-31 

2  -419 

9237620 

84 

5-  132 

2-32-47 

7-  112 

24-53 

3  -  283 

S5 

32-5-19 

23  •  107 

9329808 

2-3-11-13 

9339932 

86 

5  -  173 

2-433 

3-  172 

22-7-31 

11  -  79 

87 

53-7 

22-3-73 

9429996 

2-439 

3  -29S 

88 

3-5-59 

2-443 

9479236 

23-3-37 

7-  127 

89 

5-  179 

27-7 

3-13-23 

2-449 

29-  31 

90 

5-  181 

2-3-151 

9576073 

22  -  227 

32  -  101 

91 

3-5-61 

2«  •  229 

7-  131 

2-33-17 

9633155 

92 

52-  37 

2-463 

32  •  103 

25-29 

9680157 

93 

5-11-17 

23  ■  32  •  13 

9717396 

2-7-67 

3-  313 

94 

33-5-7 

2-11-43 

9763500 

22-3-79 

13-  73 

95 

5-  191 

22  •  239 

3-11-29 

2-479 

7-  137 

96 

5-  193 

2-3-7-23 

9854265 

23-  112 

3-17-19 

97 

3-52-13 

24-61 

9898946 

2 • 3  •  163 

11  -89 

98 

5-  197 

2-17-29 

3-7-47 

22  -  13  -  19 

23-43 

99 

5-  199 

22-3-83 

9986952 

2  -499 

33-  37 

100 

3-5-67 

2-  503 

19-  53 

2*  •  32  -  7 

0038912 

186 


FACTORS  AND 

PRIMES 

(Continued) 

n 

0 

1 

2 

3 

4 

100 

23-  53 

7  •  11  •  13 

2-3-167 

17-  59 

22  -  251 

101 

2 • 5  •  101 

3  •  337 

22-  11  -23 

0056094 

2-3-132 

102 

22  •  3  •  5  •  17 

0090257 

2-7-73 

3  •  11  •  31 

210 

103 

2 • 5  •  103 

0132587 

23-3-43 

0141003 

2-11-47 

104 

2*  •  5  •  13 

3  •  347 

2  •  521 

7  -  149 

22  -  32  -  29 

105 

2  •  3  •  52  •  7 

0216027 

22  •  263 

34-  13 

2-17-31 

106 

22  •  5  •  53 

0257154 

2  -  32  -  59 

0265333 

23-7-19 

107 

2  •  5  •  107 

32  •  7  •  17 

2*-  67 

29  •  37 

2-3-179 

108 

23  .  33  .  5 

23  •  47 

2  -541 

3  •  192 

22  -  271 

109 

2 • 5  •  109 

0378248 

22-3-7-13 

0386202 

2  -547 

110 

22 .  52  .  11 

3-  367 

2-19-29 

0425755 

24-3-23 

111 

2  •  3  •  5  •  37 

11  ■  101 

23  -  139 

3-7-53 

2  -557 

112 

2'  •  5  •  7 

19  -59 

2-3-11-17 

0503798 

22  -  281 

113 

2  •  5 •  113 

3  •  13  ■  29 

22  •  283 

11  -  103 

2-34-7 

114 

22  •  3  •  5  •  19 

7-  163 

2  -  571 

32  •  127 

23  -  11  -  13 

115 

2  •  52  •  23 

0610753 

27-32 

0618293 

2  -  577 

116 

2^  •  5  •  29 

33  •  43 

2-7-83 

0655797 

22-3-97 

117 

2  •  32  •  5  ■  13 

0685569 

22  •  293 

3  ■  17  -23 

2  -  587 

118 

22  •  5  •  59 

0722499 

2-3-197 

7  -  132 

25-37 

119 

2  •  5  •  7  •  17 

3-  397 

23  -  149 

0766404 

2-3-199 

130 

2*  •  3  •  52 

0795430 

2-  601 

3-401 

22-7-43 

121 

2  •5-  112 

7  •  173 

22  -  3  -  101 

0838608 

2  -607 

122 

22 • 5  •  61 

3-  11  •  37 

2-13-47 

0874265 

23  -  32  •  17 

123 

2  •  3-5-41 

0902581 

24-7-11 

32  -  137 

2  -  617 

124 

23  •  5  •  31 

17  -73 

2-33-23 

11  -  113 

22-  311 

1?5 

2-5* 

32  •  139 

22-313 

7-  179 

2-3-  11-  19 

126 

22  •  32  •  5  •  7 

13-97 

2  •  631 

3-  421 

24-  79 

127 

2-  5-  127 

31  -41 

23  •  3  •  53 

19  •  67 

2-72-13 

128 

28-  5 

3  •  7-  61 

2-641 

1082267 

22 ■ 3  -  107 

129 

2  •  3  •  5 • 43 

1109262 

22  •  17  -  19 

3-431 

2-  647 

130 

22  •  52  •  18 

1142773 

2-3-7-31 

1149444 

23  -  163 

131 

2  •  5  •  131 

3  •  19  ■  23 

25-41 

13  ■  101 

2-32-73 

132 

23  •  3  •  5  •  11 

1209028 

2-  661 

33  .  72 

22  ■  331 

133 

2  •  5  •  7  •  19 

113 

22  •  32  -  37 

31  -43 

2-23-29 

134 

22  •  5  •  67 

32  •  149 

2-11-61 

17-79 

26-3-7 

135 

2  •  33  •  52 

7-  193 

23  •  132 

3-11-41 

2-677 

136 

2^  •  5  •  17 

1338581 

2-3-227 

29  -47 

22  -  11  •  31 

137 

2  •  5  •  137 

3  •  457 

22.73 

1376705 

2-3-229 

138 

22  •  3  •  5  •  23 

1401937 

2  -  691 

3  -  461 

23  -  173 

139 

2 • 6  •  139 

13  •  107 

2* • 3  -  29 

7-  199 

2-17-41 

140 

23  .  52  •  7 

3-467 

2-701 

23  -  61 

22  -  33  •  13 

141 

2  •  3  •  5  •  47 

17-  83 

22  •  353 

32  •  157 

2-7-101 

142 

22  •  5  •  71 

72-  29 

2  -  32 •  79 

1532049 

24-89 

143 

2  •  5-  11  •  13 

33  -  53 

23  -  179 

1562462 

2-3-239 

144 

23  •  32  •  5 

11  -  131 

2-7-103 

3-13-37 

22  -  192 

l45 

2  •  52  •  29 

1616674 

22  .  3  .  112 

1622656 

2  -  727 

146 

22  •  5  •  73 

3-  487 

2-17-43 

7-11-19 

23-3-61 

147 

2  •  3  •  5  •  72 

1676127 

26-23 

3-  491 

2-11-67 

148 

23  •  5  •  37 

1705551 

2-3-13-19 

1711412 

22-7-53 

149 

2 • 5  ■  149 

3-7-71 

22  •  373 

1740598 

2-32-83 

150 

22  •  3  •  53 

19-79 

2-751 

32  -  1G7 

25-47 

IMi 


FACTORS  AND  PRIMES  (Continued) 


n 

5 

6 

7 

8 

9 

100 

3  •  5  •  67 

2-  503 

19  •  53 

24-32-7 

0038912 

101 

5  •  7  •  29 

23  •  127 

32-  113 

2  -509 

0081742 

102 

52-41 

2-33-19 

13  •  79 

22  -  257 

3  •  73 

103 

32  •  5  ■  23 

22-7-37 

17-  61 

2  -  3  •  173 

0166155 

104 

5-  11  •  1 

9          2-523 

3-349 

23  -  131 

0207755 

105 

5-211 

25-3-11 

7-  151 

2  -232 

3-353 

106 

3-5-71 

2-13-41 

11  -97 

22-3-89 

0289777 

107 

52-43 

22  -  269 

3  •  359 

2-72-11 

13-83 

108 

5-7-31 

2-3-181 

0362295 

2«-  17 

32-  112 

109 

3-5-73 

23  •  137 

0402066 

2  -  32  -  61 

7-  157 

110 

5-13-1 

r       2-7-79 

33-41 

22-277 

0449315 

111 

5-223 

22  -  32  •  31 

0480532 

2-13-43 

3-  373 

112 

32-53 

2  -  563 

72-23 

23-3-47 

0526939 

113 

5-227 

24-71 

3-379 

2  -569 

17-67 

114 

5-229 

2-3-191 

31-37 

22-7-41 

3-383 

115 

3-5 • 7- 

11       22  -  172 

13-89 

2-3-193 

19-61 

116 

5-233 

2-11-53 

3-389 

24-  73 

7-  167 

117 

52-  47 

23-3-72 

11  •  107 

2-19-31 

32  -  131 

118 

3-5-79 

2  -593 

0744507 

22-  33-  11 

29  -41 

119 

5-239 

22  -  13  -  23 

32-7-19 

2-599 

11  -  109 

120 

5-241 

2-32-67 

17-71 

23  -  151 

3-13-31 

121 

35-  5 

26-  19 

0852906 

2-3-7-29 

23-53 

122 

52.72 

2  -  613 

3-  409 

22  -  307 

0895519 

123 

5-  13-  If 

)          22-3-103 

0923697 

2-  619 

3-7-59 

124 

3  •  5  •  83 

2-7-89 

29  -  43 

25-3-13 

0965624 

135 

5-251 

23  -  157 

3-419 

2-17-37 

1000257 

126 

5  •  11  •  23 

2-3-211 

7-  181 

22-317 

33-47 

127 

3-52-17 

22-  11  -  29 

1061909 

2-32-71 

1068705 

128 

5-257 

2-  643 

32-  11  •  13 

23  -  7  •  23 

1102529 

129 

5-7-37 

24.31 

1129400 

2-11-59 

3  -433 

130 

32-5-29 

2-653 

1162756 

22  • 3  -  109 

7-11-17 

131 

5-263 

22-7-47 

3  -439 

2-659 

1202448 

132 

52-53 

2-3-13-17 

1228709 

24-83 

3  -  443 

133 

3-5-89 

23  -  167 

7-  191 

2-3-223 

13  •  103 

134 

5-269 

2  -  673 

3-449 

22  -  337 

19-71 

135 

5-271 

22-3-  113 

23  -59 

2-7-97 

32- 151 

136 

3-5-7- 

13      2  -  683 

1357685 

23-32-19 

372 

137 

53-  11 

25  -  43 

34-  17 

2-13-53 

7-  197 

138 

5-277 

2  -  32  -  7  -  1 1 

19  -73 

22  •  347 

3  -463 

139 

32  •  5  •  31 

22  •  349 

11-  127 

2-3-233 

1458177 

140 

5-281 

2-19-37 

3-7-67 

27-  11 

1489110 

141 

5-283 

23-3-59 

13  •  109 

2  -709 

3-  11  -43 

142 

3-52-19 

2-23-31 

1544240 

22-3-7-17 

1550322 

143 

5-7-41 

22  -  359 

3  •  479 

2-719 

1580608 

144 

5-  172 

2-3-241 

1604685 

23  -  181 

32  ■  7  •  23 

145 

3-5-97 

24-7-13 

31  -47 

2-36 

1640553 

146 

5-293 

2-733 

32  ■  163 

22  -  367 

13  ■  1 13 

147 

52-59 

22  -  32  •  41 

7-  211 

2-739 

3-17-29 

148 

33-5-11 

2  -  743 

1723110 

24-3-31 

1728947 

149 

5-13-23 

23-  11  -  17 

3-499 

2-7-107 

1758016 

150 

5  •  7  •  43 

2-3-251 

1 

11  -  137 

22  -  13  -  29 

3  •  503 

197 


FACTORS  AND 

PRIMES 

(Continued) 

n 

0 

1 

2 

3 

4 

150 

22  •  3  •  53 

19-79 

2  -  751 

32  -  167 

25-47 

151 

2  -5  •  151 

1793645 

23-33-7 

17-89 

2  -757 

152 

24  •  5  •  19 

32  -  132 

2  -761 

1836999 

22  -  3  -  127 

153 

2  •  32- 5  •  17 

1849753 

22  •  383 

3-7-73 

2-13-59 

154 

22- 5- 7-  11 

23  •  67 

2-3-257 

1883659 

23  •  193 

155 

2  •  52  •  31 

3-11-47 

24-97 

1911715 

2-3-7-37 

156 

23 • 3  •  5  •  13 

7-223 

2-11-71 

3-521 

22  -  17  -  23 

157 

2 • 5  •  157 

1961763 

22  •  3  -  131 

112-  13 

2  -787 

158 

22 • 5  •  79 

3-  17-31 

2-7-113 

1994809 

24-  32-  11 

159 

2  •  3  •  5  •  53 

37-43 

23  •  199 

33-59 

2  -  797 

160 

26-52 

3043913 

2-32-89 

7-229 

22  -  401 

161 

2  ■  5  •  7 • 23 

32  ■  179 

22-  13-31 

3076344 

2-3-269 

162 

22  •  3^  •  5 

3097830 

2  -  811 

3-541 

23-7-29 

163 

2-5-163 

7-233 

25-3-17 

23-  71 

2-19-43 

164 

23-5-41 

3-547 

2  -821 

31  •  53 

22  -  3  -  137 

165 

2-3-52-11 

13  -  127 

22-7-59 

3-19-29 

2  -827 

166 

22-5-83 

11  -  151 

2-3-277 

3308933 

27-  13 

167 

2-5-167 

3-557 

23-  11  -  19 

7  -239 

2-33-31 

168 

21-3-5-7 

412 

2  -  292 

32  -  11  -  17 

22  ■  421 

169 

2-5-132 

19-89 

22  •  32  -  47 

3386570 

2-7-112 

170 

22 •  52  -  17 

35-7 

2-23-37 

13  •  131 

23-3-71 

171 

2-32-5-19 

29  •  59 

24  -  107 

3  •  571 

2  ■  857 

172 

23-5-43 

3357809 

2-3-7-41 

3363853 

22  •  431 

173 

2-5-173 

3-  577 

22  -  433 

3387986 

2  •  3  •  172 

174 

22-3-5-29 

3407988 

2-13-67 

3-7-83 

24  ■  109 

175 

2-53-7 

17  ■  103 

23-3-73 

3437819 

2-877 

176 

25-5-11 

3-587 

2  •  881 

41  -43 

22  -  32  •  72 

177 

2-3-5-59 

7-11-23 

22  -  443 

32  ■  197 

2  -887 

178 

22-5-89 

13  -  137 

2-34-11 

3511513 

23  -  223 

179 

2-5-179 

32  •  199 

28-  7 

11  -  163 

2-3-13-23 

180 

23  •  32  -  52 

3555137 

2-17-63 

3-601 

22- 11  •  41 

181 

2-5-181 

3579185 

22-3-  151 

72-37 

2-907 

182 

22-5-7-13 

3-  607 

2-911 

3607867 

25-3-19 

183 

2-3-5-61 

3636883 

23  -  229 

3-13-47 

2-7-131 

184 

24-5-23 

7-263 

2-3-307 

19-97 

22  -  461 

185 

2-52-37 

3  •  617 

22  -  463 

17  -  109 

2  -  32  -  103 

186 

22-3-5-31 

3697464 

2-72-19 

34  •  23 

23  -  233 

187 

2-5-11-17 

3730738 

24  -  32  -  13 

3735378 

2  -937 

188 

23-5-47 

32 •  11  -  19 

2  ■  941 

7-269 

22  -  3  -  157 

189 

2-33-5-7 

31  •  61 

22  •  11  -  43 

3-631 

2  -947 

190 

22  -  52 •  19 

3789831 

2-3-317 

11  -  173 

24-7-17 

191 

2-5-191 

3-72-13 

23  -  239 

3817150 

2  •  3-  11  -29 

192 

27-3-5 

17-  113 

2-312 

3-  641 

22  •  13  -  37 

193 

2  -  5  -  103 

3857833 

22-3-7-23 

3863319 

2  -967 

194 

22-5-97 

3-647 

2-971 

29  •  67 

23-35 

195 

2  •  3  •  52  •  13 

3903573 

25-61 

32-7-31 

2  -977 

196 

23-5-72 

37-  53 

2  -  32  -  109 

13-  151 

22-491 

197 

2-5-197 

33-  73 

22  •  17  -  29 

3951371 

2  •  3  •  7 • 47 

198 

22-32-5-11 

7-283 

2  •  991 

3  •  661 

26  •  31 

199 

2-5-199 

11  -  181 

23-3-83 

3995073 

2  •  997 

300 

2«-53 

3  -  23  -  29 

2  •  7  •  11  •  13 

3016809 

22  -  3  •  167 

108 


FACTORS  AND  PRIMES  (Continued) 


n 

5 

6 

7 

8 

9 

150 

5  •  7  •  43 

2  •  3 • 251 

11  •  137 

22  -  13  -  29 

3-503 

151 

3 • 5  •  101 

22  •  379 

37  -41 

2-3-11-23 

72-31 

152 

52-  61 

2-7-109 

3-509 

23  -  191 

11  •  139 

153 

5-307 

29-3 

29  •  53 

2-769 

34  -  19 

154 

3 • 5  •  103 

2  -773 

7-13-17 

22  -  32  -  43 

1900514 

155 

5-311 

22  -  389 

32  •  173 

2-19-41 

1928461 

156 

5-313 

2-33-29 

1950690 

25.72 

3  -  523 

157 

32  •52-7 

23  -  197 

19  -83 

2-3-263 

1983821 

158 

5-317 

2-13-61 

3  •  232 

22  •  397 

7  -227 

159 

5-11-29 

22-3-7-19 

2033049 

2-17-47 

3-13-41 

160 

3-5-107 

2-11-73 

2060159 

23  •  3  •  67 

2065560 

161 

5-17-19 

24  •  101 

3-72-  11 

2  •  809 

2092468 

162 

53-  13 

2-3-271 

3113876 

22  •  11  -  37 

32  -  181 

163 

3-5-109 

22  •  409 

2140487 

2-32-7-13 

11  -  149 

164 

5-7-47 

2-823 

33  -61 

24  -  103 

17-97 

165 

5-331 

23  -  32  •  23 

2193225 

2  -829 

3-7-79 

166 

32-5-37 

2-72-17 

2219356 

22  •  3 ■ 139 

2224563 

167 

52-67 

22  -  419 

3-13-43 

2-839 

23-73 

168 

5-337 

2-3-281 

7  -  241 

23-  211 

3  -  563 

169 

3-5-113 

25-53 

2296818 

2-3-283 

2301934 

170 

5-11-31 

2-  853 

3  •  569 

22-7-61 

2327421 

171 

5  -73 

22-3-11-13 

17  -  101 

2  -859 

32  -  191 

172 

3-52-23 

2  -863 

11  •  157 

28-  33 

7-13-19 

173 

5-  347 

23-7-31 

32  -  193 

2-11-79 

37  -47 

174 

5-349 

2-32-97 

2422929 

22  -  19  -  23 

3-11-53 

175 

33-5-13 

22  -  439 

7-251 

2-3-293 

2452658 

176 

5-  353 

2-883 

3-19-31 

23  -  13  -  17 

29  •  61 

177 

52-71 

24-3-37 

2496874 

2-7-127 

3  -  593 

178 

3-5-7-17 

2-19-47 

2521246 

22  •  3  •  149 

2526103 

179 

5-359 

22  -  449 

3-599 

2-29-31 

7-257 

180 

5-  192 

2-3-7-43 

13  •  139 

24-  113 

33-67 

181 

3-5-  112 

23 • 227 

23  -79 

2  •  32  •  101 

17  ■  107 

182 

52-73 

2  -  1 1  •  83 

32-7-29 

22  -  457 

31  -  59 

183 

5-367 

22  -  33  -  17 

11-167 

2-919 

3-  613 

184 

32-5-41 

2-13-71 

2664669 

23-3-7-11 

432 

185 

5-7-53 

26-29 

3-  619 

2-929 

11  -  132 

186 

5-373 

2-3-311 

2711443 

22  •  467 

3-7-89 

187 

3-54 

22-7-67 

2734643 

2  -939 

2739268 

188 

5-13-29 

2-23-41 

3-17-37 

25  -  59 

2762320 

189 

5-379 

23-3-79 

7-271 

2-13-73 

32-211 

190 

3-5-127 

2  -953 

2803507 

22  -  32  •  53 

23-83 

191 

5-  383 

22  -  479 

33  •  71 

2  -  7 •  137 

19  •  101 

192 

52-7-11 

2  •  32  -  107 

41  -47 

23  -  241 

3-   643 

193 

32-5-43 

24-  112 

13  -  149 

2-3-17-19 

7-  277 

194 

5-389 

2-7-139 

3-11-59 

22  -  487 

2898118 

195 

5-17-23 

22  • 3  •  163 

19  -  103 

2-11-89 

3-653 

196 

3-5-  131 

2-983 

7-281 

24-3-41 

11  •  179 

197 

52-79 

23  -  13  -  19 

3-  659 

2-23-43 

2964458 

198 

5-397 

2  ■  3  •  331 

2981979 

22-7-71 

32    13-17 

199 

3 •  5  •  7  •  19 

22  -  499 

3003781 

2-33-37 

3008128 

300 

5-401 

2-17-59 

32  -  223 

23  •  251 

72-41 

199 


INTEREST  TABLES 

Simple  Interest 

If  P  is  the  principal  placed  at  interest  at  a  rate  i  (expressed 
as  a  decimal),  for  a  period  of  n  years 
The  amount, 

A  =  P(l  +  ni) 
Present  value, 

A 


P  = 


1  -\-  ni 


Compound  Interest 

At  interest  compounded  annually  the  amount, — 

A  =  P(l  -{-i)^ 
At  interest  compounded  q  times  per  year, — 

At  interest  compounded  annually  the  present  value, — 

A  1 

P  =  ,.        ..     =  A(l  +  i)"'*  =  Av^.        V  = 


At  interest  compounded  q  times  per  year, — 

-nq 


-~<'^S 


The  amount  of  an  annuity  of  1  per  annum, — 

,     at  z  -  i!-±i):Lzi 

Til  % 

The  present  value  of  an  annuity, — 

_       I  -  {I  +i)^ 
a-.  Bit  I  = ^^ 

The  annuity  whose  present  value  is  1, — 
1  1     ,    .  i 


%i  at  i       s^  (1  -  v^) 

Compound  amount  of  1  for  fractional  periods, — (1  +  iy/^ 

Nominal  rate  convertible  p  times  per  year  equivalent  to 
effective  rate  i, — 

3v  =vliX  +^y/^  -  1] 
Amount  for  year  of  p  deposits  of  l/p,  p  times  per  year, — i/jp 


soo 


INTEREST  TABLES  (Continued) 


THE  NUMBER  OF  EACH  DAY  OF  THE  YEAR 

Day 

Day 

of 

Jan. 

Feb. 

Mar. 

Apr. 

May 

Jun. 

Jul. 

Aug. 

Sep. 

Oct. 

Nov. 

Dec. 

of 

Mo. 

Mo. 

1 

1 

32 

60 

91 

121 

152 

182 

213 

244 

274 

305 

335 

1 

2 

2 

33 

61 

92 

122 

153 

183 

214 

245 

275 

306 

336 

2 

3 

3 

34 

62 

93 

123 

154 

184 

215 

246 

276 

307 

337 

3 

4 

4 

35 

63 

94 

124 

155 

185 

216 

247 

277 

308 

338 

4 

6 

5 

36 

64 

95 

125 

156 

186 

217 

248 

278 

309 

339 

5 

6 

6 

37 

65 

96 

126 

157 

187 

218 

249 

279 

310 

340 

6 

7 

7 

38 

66 

97 

127 

158 

188 

219 

250 

280 

311 

341 

7 

8 

8 

39 

67 

98 

128 

159 

189 

220 

251 

281 

312 

342 

8 

9 

9 

40 

68 

99 

129 

160 

190 

221 

252 

282 

313 

343 

■  9 

10 

10 

41 

69 

100 

130 

161 

191 

222 

253 

283 

314 

344 

10 

11 

11 

42 

70 

101 

131 

162 

192 

223 

254 

284 

315 

345 

11 

12 

12 

43 

71 

102 

132 

163 

193 

224 

255 

285 

316 

346 

12 

13 

13 

44 

72 

103 

133 

164 

194 

225 

256 

286 

317 

347 

13 

14 

14 

45 

73 

104 

134 

165 

195 

226 

257 

287 

318 

348 

14 

15 

15 

46 

74 

105 

135 

166 

196 

227 

258 

288 

319 

349 

15 

16 

16 

47 

75 

106 

136 

167 

197 

228 

259 

289 

320 

350 

16 

17 

17 

48 

76 

107 

137 

168 

198 

229 

260 

290 

321 

351 

17 

18 

18 

49 

77 

108 

138 

169 

199 

230 

261 

291 

322 

352 

18 

19 

19 

50 

78 

109 

139 

170 

200 

231 

262 

292 

323 

353 

19 

20 

20 

51 

79 

110 

140 

171 

201 

232 

263 

293 

324 

354 

20 

21 

21 

52 

80 

111 

141 

172 

202 

233 

264 

294 

325 

355 

21 

22 

22 

53 

81 

112 

142 

173 

203 

234 

265 

295 

326 

356 

22 

23 

23 

54 

82 

113 

143 

174 

204 

235 

266 

296 

327 

357 

23 

24 

24 

55 

83 

114 

144 

175 

205 

236 

267 

297 

328 

358 

24 

25 

25 

56 

84 

115 

145 

176 

206 

237 

268 

298 

329 

359 

25 

26 

26 

57 

85 

116 

146 

177 

207 

238 

269 

299 

330 

360 

26 

27 

27 

58 

86 

117 

147 

178 

208 

239 

270 

300 

331 

361 

27 

28 

28 

59 

87 

118 

148 

179 

209 

240 

271 

301 

332 

362 

28 

29 

29 

* 

88 

119 

149 

180 

210 

241 

272 

302 

333 

363 

29 

30 

30 

89 

120 

150 

181 

211 

242 

273 

303 

334 

364 

30 

31 

31 

90 

151 

212 

243 

304 

365 

31 

*  In  leap  years,  after  February  28,  add  1  to  the  tabulated  number. 
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INTEREST  TABLES  (Continued) 


AMOUNT  AT  COMPOUND  INTEREST  (1  +  i)" 

The  following  table  gives  the  amount  after  a  term  of  n  years  on  unit 
original  principal  at  rate  of  interest  i. 


Rate  i 


0025(1  ^c)     .004167{iS5  %)       .005 (^  %)       .005833 (1^2  %) 


.0075(1  7c) 


1.00250000 
1 . 00500625 
1.00751877 
1.01003756 

1.01256266 
1.01509406 
1.01~63180 
1.02017588 
1 . 02272632 

1.02528313 
1 . 02784634 
1.03041596 
1.03299200 
1 . 03557448 

1.03816341 
1 . 04075882 
1 . 04336072 
1.04596912 
1 . 04858404 

1.05120550 
1.05383352 
1.05646810 
1.05910927 
1.06175704 


06441144 
06707247 
06974015 
07241450 
07509553 

07778327 
08047773 
08317892 
.08588687 
08860159 

.09132309 
.09405140 
.09678653 
09952850 
. 10227732 

. 10503301 
, 10779559 
.11056508 
.11334149 
.11612485 

.11891516 
.12171245 
.12451673 
. 12732802 
. 13014634 


1.13297171 


1.00416667 
1 . 00835069 
1.01255216 
1.01677112 

1.02100767 
1.02526187 
1.02953379 
1.03382352 
1.03813111 

1.04245666 
1 . 04680023 
1.05116190 
1.05554174 
1.05993983 

1.06435625 
1.06879106 
1.07324436 
1.07771621 
1.08220670 

1.08671589 
1.09124387 
1 . 09579072 
1 . 10035652 
1.10494134 

1 . 10954526 
1.11416836 
1.11881073 
1.12347244 
1.12815358 

1.13285422 
1.13757444 
1.14231434 
1.14707398 
1.15185346 


15665284 
16147223 
16631170 
17117133 


1.17605121 

1.18095142 
1 . 18587206 
1.19081319 
1.19577491 
1.20075731 

1 . 20576046 
1.21078446 
1.21582940 
1.22089536 
1.22598242 

1.23109068 


1 . 00500000 
1.01002500 
1.01507513 
1.02015050 

1.02525125 
1.03037751 
1.03552940 
1.04070704 
1.04591058 

1.05114013 
1 . 05639583 
1.06167781 
1 . 06698620 
1.07232113 

1.07768274 
1.08307115 
1.08848651 
1.09392894 
1.09939858 

1 . 10489558 
1.11042006 
1.11597216 
1.12155202 
1.12715978 

1 . 13279558 
1.13845955 
1.14415185 
1.14987?61 
1.15562197 

1.16140008 
1.16720708 
1.17304312 
1.17890833 
1 . 18480288 

1.19072689 
1.19668052 
1 . 20266393 
1.20867725 
1.21472063 

1 . 22079424 

1.22689821 
1.23303270 
1.23919786 
1.24539385 

1.25162082 
1.25787892 
1.26416832 
1.27048916 
1.27684161 

1.28322581 
202 


1.00583333 
1.01170069 
1.01760228 
1.02353830 

1 .  029.50894 
1.03551440 
1.04155490 
1 . 04763064 
1.05374182 

1.05988865 
1.06607133 
1.07229008 
1.07854511 
1 . 08483662 

1.09116483 
1.09752996 
1.10393222 
1.11037182 
1.11684899 


12336.395 
12991690 
13650808 
14313771 
14980602 


1.15651322 
1 . 16325955 
1.17004523 
1.17687049 
1.18373557 

1 . 19064069 
1.19758610 
1 . 20457202 
1.21159869 
1.21866634 

1.22577523 
1.232925.59 
1.24011765 
1.24735167 
1.25462789 

1.26194655 
1.26930791 
1.27671220 
1.28415969 
1.29165062 

1.29918525 
1 . 30676383 
1.31438662 
1 . 32205388 
1.32976586 

1.33752283 


1 . 00750000 
1.01505625 
1.02266917 
1.03033919 

1 . 03806673 
1 . 04585224 
1.0.5.369613 
1.06159885 
1 . 06956084 

1 . 07758255 
1.08566441 
1 . 09380690 
1.10201045 
1.11027553 

1.11860259 
1.12699211 
1 .  13544455 
1.14396039 
1.15254009 

1.16118414 
1 . 16989302 
1.17866722 
1 . 18750723 
1.19641353 

1 . 20538663 
1.21442703 
1.22353523 
1.23271175 
1.24195709 

1.25127176 
1 . 26065630 
1.27011122 
1 . 27963706 
1 . 28923434 

1 . 29890359 
1 . 30864537 
1.31846021 
1 . 32834866 
1.33831128 

1.34834861 
1.35846123 
1 . 36864969 
1.37891456 
1 . 38925642 

1 . 39967584 
1.41017341 
1 . 42074971 
1.43140533 
1.44214087 

1.45295693 


INTEREST  TABLES  (Continued) 


AMOUNT  AT  COMPOUND  INTEREST  (1  +  i)" 
(Continued) 


■  o! 

si 

i) 

Rate  i 

n 

.0025(i  %) 

.004167(i=2  %) 

.005(^  %) 

.005833  (i^j  %) 

.0075 (i  %) 

50 

1.13297171 

1.2310900-5 

1.28322581 

1.33752283 

1 . 45295693 

51 

1.13580414 

1  23622022 

1.28964194 

1.34532504 

1.46385411 

52 

1 . 13864365 

1.24137114 

1.29609015 

1.35317277 

1.47483301 

53 

1.14149026 

1.24654352 

1.30257060 

1.36106628 

1 . 48589426 

54 

1.14434398 

1.25173745 

1 . 30908346 

1 . 36900583 

1.49703847 

55 

1.14720484 

1.25695302 

1.31562887 

1.37699170 

1 . 50826626 

56 

1.15007285 

1.26219033 

1.32220702 

1.38502415 

1.51957825 

57 

1.15294804 

1.26744946 

1.32881805 

1.39310346 

1 . 53097509 

58 

1.15583041 

1.27273050 

1.33546214 

1.40122990 

1 . 54245740 

59 

1.15871998 

1.27803354 

1.34213946 

1 . 40940374 

1 . 55402583 

60 

1.16161678 

1.28335868 

1.34885015 

1.41762526 

1.56568103 

61 

1 .  16452082 

1.28870601 

1 . 35559440 

1.42589474 

1.57742363 

62 

1.16743213 

1.29407561 

1 . 36237238 

1.43421246 

1.58925431 

63 

1.17035071 

1.29946760 

1.36918424 

1.44257870 

1.60117372 

64 

1 . 17327658 

1 . 30488204 

1.37603016 

1.45099374 

1.61318252 

65 

1 . 17620977 

1.31031905 

1.38291031 

1.45945787 

1.62528139 

66 

1.17915030 

1.31577872 

1 . 38982486 

1.46797138 

1.63747100 

67 

1.18209817 

1.32126113 

1.39677399 

1.47653454 

1.64975203 

68 

1 .  18505342 

1.32676638 

1.40375785 

1.48514766 

1.66212517 

69 

1.18801605 

1.33229458 

1.41077664 

1.49381102 

1.67459111 

70 

1 .  19098609 

1 . 33784580 

1.41783053 

1.50252492 

1.68715055 

71 

1.19396356 

1.34342016 

1.42491968 

1.51128965 

1.69980418 

72 

1 .  19694847 

1.34901774 

1.43204428 

1.52010550 

1.71255271 

73 

1 . 19994084 

1 . 35463865 

1.43920450 

1.52897279 

1 . 72539685 

74 

1 . 20294069 

1 . 36028298 

1 . 44640052 

1.53789179 

1.73833733 

75 

1 . 20594804 

1 . 36595082 

1.45363252 

1 . 54686283 

1.75137486 

76 

1.20896291 

1.37164229 

1.46090069 

1 . 55588620 

1.76451017 

77 

1.21198532 

1.37735746 

1.46820519 

1 . 56496220 

1 . 77774400 

78 

1.21501528 

1 . 38309645 

1.47554622 

1.57409115 

1.79107708 

79 

1.21805282 

1.38885935 

1.48292395 

1.58327334 

1.80451015 

80 

1.22109795 

1.39464627 

1.49033857 

1.59250910 

1.81804398 

81 

1.22415070 

1 . 40045729 

1 . 49779026 

1.60179874 

1.83167931 

82 

1.22721108 

1.40629253 

1.50527921 

1.61114257 

1.84541691 

83 

1.23027910 

1.41215209 

1.51280561 

1.62054090 

1 . 85925753 

84 

1.23335480 

1.41803605 

1 . 52036964 

1.62999405 

1,87320196 

85 

1.23643819 

1.42394454 

1.52797148 

1.63950235 

1 . 88725098 

86 

1 . 23952928 

1.42987764 

1.53561134 

1.64906612 

1.90140536 

87 

1.24262811 

1.43583546 

1 . 54328940 

1 . 65868567 

1.91566590 

88 

1 . 24573468 

1.44181811 

1.55100585 

1.66836134 

1 . 93003339 

89 

1.24884901 

1.44782568 

1 . 55876087 

1.67809344 

1.94450865 

90 

1.25197114 

1.45385829 

1 . 56655468 

1.68788232 

1.95909246 

91 

1.25510106 

1.45991603 

1.57438745 

1.69772830 

1 . 97378565 

92 

1 . 25823882 

1.46599902 

1 . 58225939 

1.70763172 

1.98858905 

93 

1.26138441 

1.47210735 

1.59017069 

1.71759290 

2.00350346 

94 

1 . 26453787 

1.47824113 

1.59812154 

1.72761219 

2.01852974 

95 

1.26769922 

1 . 48440047 

1.60611215 

1.73768993 

2.03366871 

96 

1.27086847 

1 . 49058547 

1.61414271 

1 . 74782646 

2.04892123 

97 

1.27404564 

1.49679624 

1.62221342 

1.75802211 

2.06428814 

98 

1.27723075 

1 . 50303289 

1 . 63032449 

1.76827724 

2 . 07977030 

99 

1.28042383 

1.50929553 

1.63847611 

1.77859219 

2.09536858 

100 

1.28362489 

1.51558426 

1.64666849 

1.78896731 

2.11108384 
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INTEREST  TABLES  (Continued) 

AMOUNT  AT  COMPOUND  INTEREST  (1  +  i) 
(Continued) 

Rate  i 


.01(1%) 


.01125(U  %) 


.012o(U  %) 


.015(1^  %) 


.0175(11  %) 


1.01000000 
1.02010000 
1.03030100 
1.04060401 


05101005 
06152015 
,07213535 
08285671 
, 09368527 

10462213 
11566835 

, 12682503 
13809328 

,14947421 

16096896 
, 17257864 
, 18430443 
,19614748 
.20810895 

. 22019004 
.23239194 
.24471586 
.25716302 
.26973465 


1.28243200 
1.29525631 
1 . 30820888 
1.32129097 
1 . 33450388 

1.34784892 
1.36132740 
1 . 37494068 
1 . 38869009 
1.40257699 

1.41660276 
1 . 43076878 
1 . 44507647 
1.45952724 
1.47412251 

1.48886373 
1 . 50375237 
1 . 51878989 
1.53397779 
1.54931757 

1.56481075 
1 . 58045885 
1 . 59626344 
1.61222608 
1 . 62834834 

1.64463182 


1.01125000 
1.02262656 
1.03413111 
1.04576509 

1.05752994 
1.06942716 
1.08145821 
1 . 09362462 
1.10592789 

1.11836958 
1.13095124 
1 . 14367444 
1 . 15654078 
1.16955186 

1.18270932 
1 . 19601480 
1.20946997 
1 . 22307650 
1.23683611 

1 . 25075052 
1.26482146 
1.27905071 
1 . 29344003 
1.30799123 

1.32270613 
1.33758657 
1.35263442 
1.36785156 
1 . 38323989 

1.39880134 
1.41453785 
1.43045140 
1.44654398 
1.46281760 

1 . 47927430 
1.49591613 
1.51274519 
1.52976357 
1.54697341 

1 . 56437687 
1.58197611 
1 . 59977334 
1.61777079 
1.63597071 

1.65437538 
1.67298710 
1.69180821 
1.71084105 
1.73008801 

1.74955150 


1.01250000 
1.02515625 
1.03797070 
1.05094534 

1.06408215 
1.07738318 
1.09085047 
1.10448610 
1.11829218 


13227083 
14642422 


1.16075452 


17526395 
18995475 


1.2048 -'9 18 
1.21988955 
1.23513817 
1.25057739 
1.26620961 

1.28203723 
1 . 29806270 
1.31428848 
1.33071709 
1.34735105 

1.36419294 
1.38124535 
1.39851092 
1.41599230 
1.43369221 

1.45161336 
1.46975853 
1.48813051 
1.50673214 
1.52556629 

1 . 54463587 
1 . 56394382 
1.58349312 
1.60328678 
1.62332787 

1.64361946 
1.66416471 
1.68496677 
1 . 70602885 
1.72735421 

1.74894614 
1 . 77080797 
1 . 79294306 
1.81535485 
1 . 83804679 

1.86102237 


1.01500000 
1 . 03022500 
1.04567838 
1.06136355 

1.07728400 
1.09344326 
1.10984491 
1.12649259 
1 . 14338998 

1 . 16054083 
1 . 17794894 
1.19561817 
1.21355244 
1.23175573 

1 . 25023207 
1 . 26898555 
1.28802033 
1 . 30734064 
1.32695075 

1.34685501 
1.36705783 
1.38756370 
1.40837715 
1.42950281 

1.45094535 
1.47270953 
1.49480018 
1.51722218 
1.53998051 

1 . 56308022 
1 . 58652642 
1.61032432 
1.63447918 
1.65899637 

1.68388132 
1.70913954 
1.73477663 
1.76079828 
1.78721025 

1.81401841 
1.84122868 
1.86884712 
1 . 89687982 
1.92533302 

1.95421301 
1.98352621 
2.01327910 
2.04347829 
2.07413046 


1.01750000 
1.03530625 
1.05342411 
1.07185903 

1.09061656 
1 . 10970235 
1.12912215 
1.14888178 
1.16898721 

1 . 18944449 
1.21025977 
1.23143931 
1.25298950 
1.27491682 

1.29722786 
1.31992935 
1.34302811 
1.36653111 
1 . 39044540 

1.41477820 
1.43953681 
1.46472871 
1.49036146 
1.51644279 

1.54298054 
1 . 56998269 
1.59745739 
1.62541290 
1.65385762 

1.68280013 
1.71224913 
1.74221349 
1.77270223 
1 . 80372452 

1 . 83528970 
1 . 86740727 
1 . 90008689 
1.9.333.3841 
1.96717184 

2.00159734 
2.03662530 
2.07226624 
2 . 10853090 
2.14543019 

2.18297522 
2.22117728 
2 . 26004789 
2 . 29959872 
2.33984170 


2.10524242  i  2.38078893 
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INTEREST  TABLES  (Continuedj 


AMOUNT  AT  COMPOUND  INTEREST  (1  +  i)" 
(Continued) 


Rate  i 

n 

.01(1  %) 

.01125(U  %) 

.0125(U  %) 

.015(U  %) 

.0175(11%) 

50 

1.64463182 

1.74955150 

1.86102237 

2 . 10524242 

2 . 38078893 

51 

1.66107814 

1.76923395 

1.88428515 

2.13682106 

2.42245274 

52 

1.67768892 

1.78913784 

1 . 90783872 

2 . 16887337 

2 . 46484566 

53 

1.69446581 

1 . 80926564 

1.93168670 

2.20140647 

2 .  .50798046 

54 

1.71141047 

1.82961988 

1.95583279 

2.23442757 

2.55187012 

5S 

1.72852457 

1.85020310 

1.98028070 

2.26794398 

2 . 59652785 

56 

1 . 74580982 

1.87101788 

2 . 00503420 

2.30196314 

2.64196708 

57 

1.76326792 

1 . 89206684 

2.03009713 

2.33649259 

2.68820151 

58 

1 . 78090060 

1.91335259 

2.05547335 

2.37153998 

2 .  73.524503 

59 

1 . 79870960 

1.93487780 

2.08116676 

2.40711308 

2.78311182 

60 

1.81669670 

1.95664518 

2.10718135 

2.44321978 

2.83181628 

61 

1 . 83486367 

1.97865744 

2.13352111 

2.47986807 

2.88137.306 

62 

1.85321230 

2.00091733 

2.16019013 

2.51706609 

2.93179709 

63 

1.87174443 

2.02342765 

2.18719250 

2 . 55482208 

2.98310354 

64 

1.89046187 

2.04619121 

2.21453241 

2.59314442 

3.03530785 

65 

1.90936649 

2.06921087 

2.24221407 

2.63204158 

3.08842574 

66 

1.92846015 

2.09248949 

2.27024174 

2.67152221 

3.14247319 

67 

1.94774475 

2.11602999 

2.29861976 

2.71159504 

3.19746647 

68 

1.96722220 

2.139S3533 

2.32735251 

2 . 75226896 

3.25342213 

69 

1.98689442 

2 . 16390848 

2 . 35644442 

2 . 79355300 

3.31035702 

70 

2.00676337 

2.18825245 

2 . 38589997 

2 . 83545629 

3 . 36828827 

71 

2.02683100 

2.21287029 

2.41572372 

2.87798814 

3.42723331 

72 

2.04709931 

2.23776508 

2.44592027 

2.92115796 

3 . 48720990 

73 

2.06757031 

2.26293994 

2.47649427 

2.96497533 

3 . 54823607 

74 

2.08824601 

2.28839801 

2 . 50745045 

3 . 00944996 

3.61033020 

75 

2.10912847 

2.31414249 

2 . 53879358 

3.05459171 

3 . 67351098 

76 

2.13021975 

2.34017659 

2.57052850 

3.10041059 

3.73779742 

77 

2.15152195 

2 . 36650358 

2.60266011 

3.14691674 

3 . 80320888 

78 

2.17303717 

2.39312675 

2.63519336 

3.19412050 

3 .  86976.503 

79 

2 . 19476754 

2.42004942 

2.66813327 

3.24203230 

3.93748592 

80 

2.21671522 

2.44727498 

2 . 70148494 

3.29066279 

4.006.39192 

81 

2.23888237 

2 . 47480682 

2.73525350 

3 . 34002273 

4.07650378 

82 

2.26127119 

2 . 50264840 

2.76944417 

3.39012307 

4.14784260 

83 

2 . 28388390 

2.53080319 

2 . 80406222 

3.44097492 

4 . 22042984 

84 

2.30672274 

2 . 55927473 

2.83911300 

3 . 49258954 

4.29428737 

85 

2.32978997 

2 . 58806657 

2.87460191 

3 . 54497838 

4 . 36943740 

86 

2.35308787 

2.61718232 

2.91053444 

3.59815306 

4.44.5902.55 

87 

2.37661875 

2 . 64662562 

2.94691612 

3.65212535 

4 . 52370584 

88 

2 . 40038494 

2.67640016 

2.98375257 

3 . 70690723 

4 . 60287070 

89 

2.42438879 

2 . 70650966 

3.02104948 

3.76251084 

4 . 68342093 

90 

2 . 44863267 

2.73695789 

3.05881260 

3.81894851 

4 . 76538080 

91 

2.47311900 

2.76774867 

3.09704775 

3 . 87623273 

4.84877496 

92 

2.49785019 

2 . 79888584 

3.13576085 

3.93437622 

4 . 93362853 

93 

2.52282869 

2.83037331 

3.17495786 

3.99339187 

5.01996703 

94 

2 . 54805698 

2.86221501 

3.21464483 

4.05329275 

5.10781645 

95 

2 . 57353755 

2.89441492 

3 . 25482789 

4.11409214 

5.19720324 

96 

2 . 59927293 

2.92697709 

3.29551324 

4.17580352 

5.2881.5429 

97 

2 . 62526565 

2.95990559 

3.33670716 

4.23844057 

5 . 38069699 

98 

2.65151831 

2 . 99320452 

3.37841600 

4.30201718 

5.4748.5919 

99 

2 . 67803349 

3.02687807 

3 . 42064620 

4.36654744 

5.57066923 

leo 

2.70481383 

3 . 06093045 

3.46340427 

4 . 43204565 

5.6681.5.594 
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INTEREST  TABLES  (Continued) 

AMOUNT  AT  COMPOUND  INTEREST  (1  +  i)" 
(Continued) 

Rate  i 


.02(2  %) 


.0225(2i  %) 


.025(2^  %) 


.0275(21  %) 


.03(3  %) 


. 02000000 
. 04040000 
.06120800 
.08243216 

. 10408080 
.12616242 
. 14868567 
.17165938 
. 19509257 

.21899442 
.24337431 
.26824179 
. 29360663 
.31947876 

. 34586834 
.37278571 
.40024142 
.42824625 
.45681117 

.48594740 
.51566634 
. 54597967 
. 57689926 
. 60843725 

. 64060599 
.67341811 
. 70688648 
.74102421 
.77584469 

.81136158 
. 84758882 
. 88454059 
.92223140 
. 96067603 

1.99988955 
2 . 03988734 
2 . 08068509 
2.12229879 
2.16474477 

2 . 20803966 
2 . 25220046 
2 . 29724447 
2.34318936 
2.3900.5314 

2.43785421 
2.48661129 
2.53634352 
2 . 58707039 
2.63881179 

2.69158803 


1.02250000 
1.04550625 
1.06903014 
1.09308332 


11767769 
14282544 
16853901 
19483114 
22171484 


1.24920343 
1.27731050 
1 . 30604999 
1.33543611 
1 . 36548343 


39620680 
42762146 
45974294 
49258716 
52617037 


1 . 56050920 
1 . 59562066 
1.63152212 
1.66823137 
1 . 70576658 

1.74414632 
1.78338962 
1.82351588 
1 . 86454499 
1.90649725 

1.94939344 
1.99325479 
2.03810303 
2.08396034 
2 . 13084945 

2.17879356 
2.22781642 
2.27794229 
2.32919599 
2.38160^90 

2.43518897 
2 . 48998072 
2 . 54600528 
2 . 60329040 
2.66186444 

2.72175639 
2 . 78299590 
2.84561331 
2.90963961 
2.97510650 

3 . 04204640 


1.02500000 
1 . 05062500 
1.07689063 
1.10381289 

1.13140821 
1.15969342 
1.18868575 
1.21840290 
1 . 24886297 

1 . 28008454 
1.31208666 
1 . 34488882 
1.37851104 
1.41297382 

1.44829817 
1 . 48450562 
1.52161826 
1 . 55965872 
1.59865019 

1.63861644 
1.67958185 
1.72157140 
1.76461068 
1.80872595 

1.85394410 
1.90029270 
1 . 94780002 
1.99649502 
2 . 04640739 

2.09756758 
2.15000677 
2.20375694 
2 . 25885086 
2.31532213 

2.37320519 
2.43253532 
2.49334870 
2.55568242 
2.61957448 

2 . 68506384 
2.75219043 
2 . 82099520 
2.89152008 
2 . 96380808 

3 . 03790328 
3.11385086 
3.19169713 
3.27148956 
3.35327680 

3.43710872 
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1.02750000 
1.05575625 
1.08478955 
1.11462126 

1.14527334 
1 . 17676836 
1.20912949 
1.24238055 
1.27654602 

1.31165103 
1.34772144 
1 . 38478378 
1.42286533 
1.46199413 

1.50219896 
1 . 54350944 
1.58595595 
1.62956973 
1.67438290 

1 . 72042843 
1.76774021 
1.81635307 
1.86630278 
1.91762610 

1 . 97036082 
2.02454575 
2.08022075 
2.13742682 
2 . 19620606 

2.25660173 
2.31865828 
2.38242138 
2.44793797 
2.51525626 

2.58442581 
2.65549752 
2.72852370 
2.80355810 
2 . 88065595 

2.95987399 
3.04127052 
3 . 12490546 
3.21084036 
3.29913847 

3 . 38986478 
3 . 48308606 
3 , 57887093 
3.67728988 
3.77841535 


3.88232177 


1 . 03000000 
1 . 06090000 
1 . 09272700 
1 . 12550881 

1 . 15927407 
1 . 19405230 
1.22987387 
1 . 26677008 
1.30477318 


34391638 
38423387 
42576089 


1.46853371 
1.51258972 

1 . 55796742 
1 . 60470644 
1.65284763 
1 . 70243306 
1 . 75350605 

1.80611123 
1 . 86029457 
1.91610341 
1.97358651 
2.03279411 

2.09377793 
2.15659127 
2.22128901 
2.28792768 
2.35656551 

2.42726247 
2 . 50008035 
2.57508276 
2.65233524 
2.73190530 

2.81386245 
2 . 89827833 
2.98522668 
3.07478348 
3.16702698 

3.26203779 
3.35989893 
3.46069589 
3.56451677 
3.67145227 

3.78159584 
3 . 89504372 
4.01189503 
4.13225188 
4.25621944 

4.38390602 


INTEREST  TABLES  (Continued) 


AMOUNT  AT  COMPOUND  INTEREST  (1  +  f)" 
(Continued) 


Rate  i 


n 

.02(2  %) 

.0225  (2 i  %) 

.025 (2 §  %) 

.0275(21  %) 

.03(3  %) 

50 

2.69158803 

3 . 04204640 

3.43710872 

3.88232177 

4 .  38390602 

51 

2.74541979 

3.11049244 

3 . 52303644 

3.98908562 

4.51542320 

52 

2.80032819 

3 . 18047852 

3.61111235 

4.09878547 

4 . 65088590 

53 

2.85633475 

3.25203929 

3.70139016 

4.21150208 

4.79041247 

54 

2.91346144 

3.32521017 

3.79392491 

4.32731838 

4.93412485 

55 

2.97173067 

3.40002740 

3.88877303 

4.44631964 

5.08214859 

56 

3.03116529 

3.47652802 

3 . 98599236 

4.56859343 

5.23461305 

57 

3.09178859 

3 . 55474990 

4.08564217 

4.69422975 

5.39165144 

58 

3.15362436 

3.63473177 

4.18778322 

4.82332107 

5.55340098 

59 

3.21669685 

3.71651324 

4.29247780 

4.95596239 

5.72000301 

60 

3.28103079 

3.8001.3479 

4.39978975 

5.09225136 

5.89160310 

61 

3.34665140 

3 . 88563782 

4 . 50978449 

5.23228827 

6.06835120 

62 

3.41358443 

3.97306467 

4.62252910 

5.37617620 

6.25040173 

63 

3.48185612 

4.06245862 

4.73809233 

5.52402105 

6.43791379 

64 

3.55149324 

4.15386394 

4.85654464 

5.67593162 

6.63105120 

65 

3.62252311 

4.24732588 

4.97795826 

5.83201974 

6 . 82998273 

66 

3.69497357 

4.34289071 

5.10240721 

5.99240029 

7 . 03488222 

67 

3.76887304 

4.44060576 

5.22996739 

6.157191.30 

7.24592868 

68 

3 . 84425050 

4.54051939 

5.36071658 

6.32651406 

7.463.306.54 

69 

3.92113551 

4.64268107 

5.49473449 

6.50049319 

7.68720574 

70 

3.99955822 

4.74714140 

5.63210286 

6.6792.5676 

7.91782191 

71 

4.07954939 

4.85395208 

5.77290543 

6 . 86293632 

8.15.5356.57 

72 

4.16114038 

4.96316600 

5.91722806 

7.05166706 

8.40001727 

73 

4.24436318 

5.07483723 

6.06515876 

7.24558791 

8.65201778 

74 

4.32925045 

5.18902107 

6.21678773 

7.44484158 

8.91157832 

75 

4.41583546 

5.30577405 

6.37220743 

7.64957472 

9.17892.567 

76 

4.50415216 

5.42515396 

6.53151261 

7 . 85993802 

9 . 45429344 

77 

4.59423521 

5.54721993 

6.69480043 

8.07608632 

9.73792224 

78 

4.68611991 

5.67203237 

6.86217044 

8.29817869 

10.0300.599 

79 

4.77984231 

5.79965310 

7.03372470 

8.52637861 

10.3309617 

80 

4.87543916 

5.93014530 

7.20956782 

8.76085402 

10.6408906 

81 

4.97294794 

6 . 06357357 

7.38980701 

9.00177751 

10.9601173 

82 

5.07240690 

6 . 20000397 

7.57455219 

9.24932639 

11.2889208 

83 

5.17385504 

6.33950406 

7.76391599 

9 . 50368286 

11.6275884 

84 

5.27733214 

6.48214290 

7.95801389 

9.76503414 

11.9764161 

85 

5.38287878 

6.62799112 

8.15696424 

10.0335726 

12.3357085 

86 

5.49053636 

6.77712092 

8.360888.34 

10.30949.58 

12 . 7057798 

87 

5.60034708 

6.92960614 

8.56991055 

10.59.30070 

13.08695.32 

88 

5.71235402 

7.08552228 

8.78415832 

10.8843147 

13.4795618 

89 

5.82660110 

7.24494653 

9.00376228 

11.1836333 

13.8839487 

90 

5.94313313 

7.40795782 

9 . 22885633 

11.4911832 

14.3004671 

91 

6.06199579 

7 . 57463688 

9 . 45957774 

11.8071908 

14.7294811 

92 

6.18323570 

7.74506621 

9.69606718 

12.1318885 

15.17136.56 

93 

6.30690042 

7.91933020 

9.93846886 

12.4655154 

15.626.5065 

94 

6.43303843 

8.09751512 

10.1869306 

12.8083171 

16.0953017 

95 

6.56169920 

8.27970921 

10.4416038 

13 . 1605458 

16.5781608 

96 

6.69293318 

8.46600267 

10.7026439 

13 . 5224608 

17.07550.56 

97 

6.82679184 

8.65648773 

10.9702100 

13 . 8943285 

17.5877708 

98 

6.96332768 

8.85125871 

11.2444653 

14.2764226 

18.1154039 

99 

7.10259423 

9.0.5041203 

11.5255769 

14 . 6690242 

18.6588660 

100 

7.24464612 

9 . 2.5404630 

11.8137164 

15.0724223 

19.2186320 
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INTEREST  TABLES  (Continued) 


AMOUNT  AT  COMPOUND  INTEREST  (1 
(Continued) 


+  0" 


IS 

03 
0) 

Rate  i 

n 

.035(31  %) 

.04(4  %) 

.045(4i  %) 

.05(5  %) 

.055(51  %) 

1 

1.03500000 

1.04000000 

1.04500000 

1 . 05000000 

1 . 05500000 

2 

1.07122500 

1.08160000 

1 . 09202500 

1 . 10250000 

1.11302500 

3 

1.10871788 

1 . 12486400 

1.14116613 

1.15762500 

1.17424138 

4 

1 . 14752300 

1 . 16985856 

1.19251860 

1.21550625 

1 . 23882465 

5 

1.18768631 

1.21665290 

1.24618194 

1.27628156 

1.30696001 

6 

1.22925533 

1.26531902 

1.30226012 

1 . 34009564 

1 . 37884281 

7 

1.27227926 

1.31593178 

1.36086183 

1.40710042 

1.45467916 

8 

1.31680904 

1 . 36856905 

1.42210061 

1.47745544 

] .53468651 

9 

1.36289735 

1.42331181 

1.48609514 

1.55132822 

1.61909427 

10 

1.41059876 

1 . 48024428 

1 . 55296942 

1 . 62889463 

1 . 70814446 

11 

1 . 45996972 

1 . 53945406 

1.62285305 

1.71033936 

1 . 80209240 

12 

1.51106866 

1.60103222 

1.69588143 

1 . 79585633 

1.90120749 

13 

1 . 56395606 

1.66507351 

1.77219610 

1.88564914 

2.00577390 

14 

1.61869452 

1.73167645 

1.85194492 

1.97993160 

2.11609146 

15 

1.67534883 

1.80094351 

1.93528244 

2.07892818 

2.23247649 

16 

1 . 73398604 

1.87298125 

2.02237015 

2.18287459 

2.35526270 

17 

1.79467555 

1 . 94790050 

2.11337681 

2.29201832 

2.48480215 

18 

1 . 85748920 

2.02581652 

2.20847877 

2.40661923 

2.62146627 

19 

1.92250132 

2.10684918 

2.30786031 

2 . 52695020 

2.76564691 

20 

1 . 98978886 

2.19112314 

2.41171402 

2.65329771 

2.91775749 

21 

2.05943147 

2 . 27876807 

2.52024116 

2.78596259 

3.07823415 

22 

2.13151158 

2.36991879 

2.63365201 

2.92526072 

3.24753703 

23 

2.20611448 

2.46471554 

2.75216635 

3.07152376 

3,42615157 

24 

2 . 28332849 

2.56330416 

2.87601383 

3 . 22509994 

3.61458990 

25 

2 .  36324498 

2.66583633 

3 . 00543446 

3.38635494 

3.81339235 

26 

2 . 44595856 

2 . 77246978 

3.14067901 

3.55567269 

4.02312893 

27 

2.53156711 

2 . 88336858 

3 . 28200956 

3.73345632 

4.24440102 

28 

2.62017196 

2 . 99870332 

3.42969999 

3.92012914 

4.47784307 

29 

2.71187798 

3.11865145 

3 . 58403649 

4.11613560 

4.72412444 

30 

2 . 80679370 

3.24339751 

3.74531813 

4.32194238 

4.98395129 

31 

2.90503148 

3.37313341 

3.91385745 

4 . 53803949 

5.25806861 

32 

3.00670759 

3 . 50805875 

4.08998104 

4.76494147 

5.54726238 

33 

3.11194235 

3.64838110 

4.27403018 

5.00318854 

5.85236181 

34 

3 . 22086033 

3.79431634 

4.46636154 

5.25334797 

6.17424171 

35 

3 . 33359045 

3 . 94608899 

4.66734781 

5.51601537 

6.51382501 

36 

3.45026611 

4.10393255 

4.87737846 

5.79181614 

6 . 87208538 

37 

3.57102543 

4 . 26808986 

5 . 09686049 

6.08140694 

7.25005008 

38 

3.69601132 

4.43881345 

5.32621921 

6.38547729 

7 . 64880283 

39 

3.82537171 

4.61636599 

5.56589908 

6.70475115 

8.06948699 

40 

3.95925972 

4.80102063 

5.81636454 

7.03998871 

8.51330877 

41 

4.09783381 

4.99306145 

6.07810094 

7.39198815 

8.98154076 

42 

4.24125799 

5.19278391 

6.35161548 

7.76158756 

9.47552550 

43 

4.38970202 

5.40049527 

6.63743818 

8.14966693 

9 . 99667940 

44 

4.54334160 

5.61651508 

6.93612290 

8.55715028 

10 . 5464968 

45 

4.70235855 

5.84117568 

7.24824843 

8.98500779 

11.1265541 

46 

■  4.86694110 

6.07482271 

7.57441961 

9.43425818 

11.7385146 

47 

5.03728404 

6.31781562 

7.91526849 

9.90597109 

12.3841329 

48 

5.21358898 

6 . 57052824 

8.27145557 

10.4012696 

13.0652602 

49 

5.39606459 

6.83334937 

8.64367107 

10.9213331 

13 . 7838495 

50 

5.58492686 

7.10668335 

9.03263627 

11.4673998 

14.5419612 
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INTEREST  TABLES  (Continued) 


AMOUNT  AT  COMPOUND  INTEREST  (1  +  i)« 
(Continued) 


Rate  i 

n 

.06(6  %) 

.065(6i  %) 

.07(7  %) 

.075(71)  % 

.08(8  ^c) 

1 

1.06000000 

1 . 06500000 

1.07000000 

1.07500000 

1 . 08000000 

2 

1 . 12360000 

1.13422500 

1 . 14490000 

1.15562500 

1 . 16640000 

3 

1.19101600 

1 . 20794963 

1.22504300 

1.24229688 

1.2.5971200 

4 

1.26247696 

1.28646635 

1.31079601 

1.33546914 

1 . 36048896 

5 

1.33822558 

1 . 37008666 

1.40255173 

1.435629.33 

1 . 46932808 

6 

1.41851911 

1.45914230 

1 . 50073035 

1.54330153 

1 . 58687432 

7 

1 . 50363026 

1 . 55398655 

1.60578148 

1.6.5904914 

1.71382427 

8 

1 . 59384807 

1 . 65499567 

1.71818618 

1.78347783 

1.85093021 

9 

1.68947896 

1.76257039 

1.83845921 

1.91723866 

1 . 99900463 

10 

1 . 79084770 

1.87713747 

1.96715136 

2.06103156 

2.15892.500 

11 

1 . 89829856 

1.99915140 

2.10485195 

2.21.560893 

2.33163900 

12 

2.01219647 

2.12909624 

2.252191.59 

2.38177960 

2.51817012 

13 

2 . 13292826 

2.26748750 

2.40984,500 

2.56041307 

2.71962373 

14 

2.26090396 

2.41487418 

2.57853415 

2.75244405 

2.93719362 

15 

2.39655819 

2.57184101 

2.75903154 

2.95887735 

3.17216911 

16 

2.54035168 

2.73901067 

2.9.5216375 

3.18079315 

3.42594264 

17 

2.69277279 

2.91704637 

3.1.5881521 

3.41935264 

3.70001805 

18 

2.85433915 

3 . 10665438 

3.37993228 

3.67580409 

3.99601950 

19 

3.02559950 

3.30858691 

3.61652754 

3.95148940 

4.31570106 

20 

3.20713547 

3 . 52364506 

3 . 86968446 

4.24785110 

4.66095714 

21 

3 . 39956360 

3.75268199 

4 . 14056237 

4 . 56643993 

5 . 03383372 

22 

3.60353742 

3.99660632 

4.43040174 

4 . 90892293 

5.436.54041 

23 

3.81974966 

4 . 25638573 

4.74052986 

5.27709215 

5.87146365 

24 

4.04893464 

4.53305081 

5.07236695 

5.67287406 

6.34118070 

25 

4.29187072 

4.82769911 

5.42743264 

6.09833961 

6 . 84847520 

26 

4.54938296 

5.14149955 

5.8073.5292 

6.55571508 

7.3963.5321 

27 

4.82234594 

5.47569702 

6.21386763 

7.04739371 

7.98806147 

28 

5.11168670 

5.83161733 

6 . 64883836 

7.57594824 

8.62710639 

29 

5.41838790 

6.21067245 

7.11425705 

8.14414436 

9.31727490 

30 

5.74349117 

6.61436616 

7.61225504 

8.75495519 

10.0626569 

31 

6.08810064 

7.04429996 

8.14511290 

9.41157683 

10,8676694 

32 

6 . 45338668 

7.50217946 

8.71527080 

10.1174451 

11.73708.30 

33 

6 . 84058988 

7.98982113 

9.32.533975 

10 .  8762.535 

12.6760496 

34 

7.25102528 

8.50915950 

9.97811354 

11.6919725 

13.6901336 

35 

7.68608679 

9.06225487 

10.6765815 

12.5688704 

14.7853443 

36 

8.14725200 

9.65130143 

11.4239422 

13.5115357 

15.9681718 

37 

8.63608712 

10.2786360 

12.22.36181 

14.5249009 

17.24.56256 

38 

9.15425235 

10.9467474 

13.0792714 

15.6142684 

18.62.52756 

39 

9.70350749 

11.6582859 

13.9948204 

16 . 7853386 

20.11.52977 

40 

10.2857179 

12.4160745 

14.9744578 

18.0442390 

21.7245215 

41 

10.9028610 

13.2231194 

16.0226699 

19 .  3975.569 

23 . 4624832 

42 

11.5570327 

14.0826221 

17.1442.568 

20.8.523737 

25.3394819 

43 

12 . 2504546 

14.9979926 

18.3443548 

22.4163017 

27 . 3666404 

44 

12.9854819 

15.9728621 

19.6284596 

24.0975243 

29.5559717 

45 

13.7646108 

17.0110981 

21.0024518 

25 . 9048386 

31.9204494 

46 

14.5904875 

18.1168195 

22.4726234 

27.8477015 

34 . 4740853 

47 

15.4659167 

19.2944128 

24.0457070 

29.9362791 

37.2320122 

48 

16.3938717 

20.5485496 

25.7289065 

32.1815001 

40.2105731 

49 

17.3775040 

21.8842053 

27.5299300 

34.5951126 

43.4274190 

50 

18.4201543 

23.3066787 

29.4570251 

37.1897460 

46.9016125 
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INTEREST  TABLES  (Continued) 


PRESENT  VALUE  1/(1  +  0" 

The  following  table  gives  the  value  of  unit  amount  due  in  n  years  at  rate  of 
interest  i,  compounded  annually,  1/(1  +  ^)"  =  u". 


£ 

(3 
<0 

Rate  i 

>* 

n 

.0025(i  %) 

.004 167  (A  %) 

.005(i  %) 

.005833  (7j  %) 

.0075(1  %) 

1 

.99750623 

.99585062 

, 99502488 

.99420050 

.99255583 

2 

.99501869 

.99171846 

. 99007450 

.98843463 

.98516708 

3 

.99253734 

.98760345 

.98514876 

.98270220 

.97783333 

4 

.99006219 

.98350551 

.98024752 

.97700301 

.97055417 

5 

.98759321 

.97942457 

.97537067 

.97133688 

.96332920 

6 

.98513038 

.97536057 

.97051808 

.96570361 

.95615802 

7 

.98267370 

.97131343 

.96568963 

.96010301 

. 94904022 

8 

.98022314 

.96728308 

. 96088520 

.95453489 

.94197540 

9 

.97777869 

.96326946 

.95610468 

.94899906 

.93496318 

10 

. 97534034 

.95927249 

.95134794 

.94349534 

.92800315 

11 

.97290807 

.95529211 

.94661487 

.93802354 

.92109494 

12 

.97048187 

.95132824 

.94190534 

.93258347 

.91423815 

13 

.96806171 

.94738082 

.93721924 

.92717495 

.90743241 

14 

.96564759 

.94344978 

.93255646 

.92179779 

.90067733 

15 

.96323949 

.93953505 

.92791688 

.91645182 

.89397254 

16 

.96083740 

.93563657 

.92330037 

.91113686 

.88731766 

17 

.95844130 

.93175426 

.91870684 

. 90585272 

.88071231 

18 

.95605117 

.92788806 

.91413616 

. 90059922 

.87415614 

19 

. 95366700 

. 92403790 

.90958822 

.89537619 

.86764878 

20 

.95128878 

.92020372 

.90506290 

.89018346 

.86118985 

21 

.94891649 

.91638544 

.90056010 

. 88502084 

.85477901 

22 

.94655011 

.91258301 

.89607971 

.87988815 

.84841589 

23 

.94418964 

.90879636 

.89162160 

. 87478524 

.84210014 

24 

.94183505 

.90502542 

.88718567 

.86971192 

.83583140 

25 

.93948634 

.90127013 

.88277181 

. 86466802 

.82960933 

26 

.93714348 

. 89753042 

.87837991 

.85965338 

. 82343358 

27 

. 93480646 

. 89380623 

. 87400986 

. 85466782 

.81730380 

28 

.93247527 

. 89009749 

.86966155 

.84971117 

.81121966 

29 

.93014990 

.88640414 

. 86533488 

. 84478327 

.80518080 

30 

.92783032 

.88272611 

.86102973 

. 83988394 

.79918690 

31 

.92551653 

. 87906335 

. 85674600 

.83501303 

.79323762 

32 

.92320851 

.87541578 

.85248358 

.83017037 

. 78733262 

33 

.92090624 

.87178335 

.84824237 

.82535580 

.78147158 

34 

.91860972 

.86816599 

.84402226 

.82056914 

.77565418 

36 

.91631892 

. 86456365 

.83982314 

.81581025 

. 76988008 

36 

.91403384 

. 86097624 

. 83564492 

.81107896 

.76414896 

37 

.91175445 

. 85740373 

.83148748 

.80637510 

.75846051 

38 

.90948075 

.85384604 

.82735073 

.80169853 

.75281440 

39 

.90721272 

.85030311 

.82323455 

.  79704907 

.74721032 

40 

.90495034 

.84677488 

.81913886 

.79242659 

.74164796 

41 

.90269361 

.84326129 

.81506354 

.78783091 

.73612701 

42 

.90044250 

.83976228 

.81100850 

.78326188 

.73064716 

43 

.89819701 

.83627779 

. 80697363 

.77871935 

.72520809 

44 

.89595712 

. 83280776 

. 80295884 

.77420316 

.71980952 

45 

.89372281 

.82935212 

. 79896402 

.76971317 

.71445114 

46 

.89149407 

.82691083 

. 79498907 

.76524922 

.70913264 

47 

. 88927090 

.82248381 

.79103390 

.76081115 

. 70385374 

48 

. 88705326 

.81907102 

.78709841 

. 75639883 

.69861414 

49 

.88484116 

.81567238 

.78318250 

.75201209 

.69341353 

60 

. 88263457 

. 81228785 

. 77928607 

. 74765079 

.68825165 
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INTEREST  TABLES  (Continued) 

PRESENT  VALUE  1/(1  +  f)"  (Continued) 


Rate  i 

n 

.0025(i  Vc) 

.004167(^5  Tc) 

.005(1  %) 

.005833  (^  %) 

.0075(1  %) 

50 

.88263457 

.81228785 

. 77928607 

.74705079 

.68825165 

51 

. 88043349 

.80891730 

. 77540902 

.74331479 

.68312819 

52 

. 87823790 

. 80556086 

.77155127 

. 73900393 

.67804286 

53 

.87604778 

.80221828 

.76771270 

.73471808 

.67299.540 

54 

.87386312 

.79888957 

.76389324 

. 73045708 

.66798551 

55 

.87168391 

.79557468 

. 76009277 

.72622079 

.66.301291 

56 

.86951013 

.79227354 

.75631122 

. 72200907 

.65807733 

57 

.86734178 

.78898610 

.  752.54847 

.71782178 

.6.5317849 

58 

.86517883 

.78571230 

. 74880445 

.71305877 

.64831612 

59 

.86302128 

.78245208 

. 74507906 

.70951990 

.64348995 

60 

.86086911 

. 77920539 

.74137220 

. 70540504 

.63869970 

61 

.85872230 

.77597217 

. 73768378 

.70131404 

.63394511 

62 

. 85658085 

.77275237 

.73401371 

.09724077 

.62922592 

63 

. 85444474 

. 76954593 

.73036190 

. 09320308 

.624.54185 

64 

.85231395 

.76635279 

.72672826 

.68918285 

.61989266 

65 

.85018848 

.76317291 

.72311269 

.68518593 

.61527807 

66 

.84806831 

.76000621 

.71951512 

.68121219 

,61069784 

67 

. 84595343 

. 75685266 

.71593544 

.67720150 

.60615170 

68 

. 84384382 

.75371210 

.71237357 

.07333372 

.60163940 

69 

.84173947 

.75058476 

. 70882943 

. 00942872 

.59716070 

70 

. 83964037 

. 74747030 

.70530291 

. 66554637 

..59271533 

71 

.83754650 

.74436870 

.70179394 

.66168053 

. 58830306 

72 

.83545786 

.74128009 

.69830243 

. 05784908 

. 58392363 

73 

. 83337442 

. 73820424 

.69482829 

. 05403388 

.57957681 

74 

.83129618 

.73514115 

.69137143 

. 05024081 

.57526234 

75 

.82922312 

. 73209078 

.68793177 

.04040973 

. 57097999 

76 

.82715523 

.72905306 

.68450923 

.04272053 

. 56672952 

77 

.82509250 

.72602794 

.68110371 

. 03899300 

..56251069 

78 

.82303491 

.72301537 

.67771513 

. 03528723 

. 55832326 

79 

. 82098246 

.72001531 

.67434342 

.63100288 

.55416701 

80 

.81893512 

.71702770 

.67098847 

.62793989 

.5.5004170 

81 

. 81689289 

.71405248 

.66765022 

.02429810 

.54.594710 

82 

.81485575 

.71108960 

. 66432858 

. 02007754 

.54188297 

83 

.81282369 

.70813902 

.66102346 

.01707792 

..53784911 

84 

.81079670 

. 70520069 

.65773479 

.01349917 

. 53384527 

85 

. 80877476 

.70227454 

.65446248 

.00994118 

.52987123 

86 

.80675787 

.69930054 

.65120644 

. 00040382 

.  52.592678 

87 

. 80474600 

.69645863 

.64796661 

. 60288698 

..52201169 

88 

.80273915 

.69350876 

.64474290 

. 59939054 

.51812.575 

89 

.80073731 

. 69009088 

.64153522 

.59591437 

.51426873 

90 

. 79874046 

. 68782495 

. 63834350 

. 59245830 

.51044043 

91 

.79674859 

. 68497090 

.63516766 

. 58902240 

.  .50664063 

92 

.79476168 

.68212870 

.63200763 

. 58560630 

.50286911 

93 

. 79277973 

.67929829 

.62880331 

.58221014 

.49912567 

94 

.79080273 

. 67647962 

.62573464 

.57883361 

.49.541009 

95 

.78883065 

. 67367265 

.62262153 

. 57547666 

.49172217 

96 

.78686349 

. 67087733 

.61952391 

.57213918 

.48806171 

97 

.78490124 

.66809361 

,61644170 

.56882106 

.484428.50 

98 

. 78294388 

.60532143 

.61337483 

.56552218 

.480822.33 

99 

.78099140 

.66250070 

.61032321 

. 56224243 

.47724301 

100 

.77904379 

.65981155 

.60728678 

.55898171 

.47369033 
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INTEREST  TABLES  (Continued) 

PRESENT  VALUE  1/(1  +  i)"  (Continued) 


£ 

Rate  i 

n 

.01(1%) 

.01125(11  %) 

.0125(U  %) 

.015(U  %) 

.0175(lf  %) 

] 

.99009901 

.98887515 

.98765432 

.98522167 

. 98280098 

2 

.98029605 

.97787407 

.97546106 

.97066175 

.96589777 

3 

.97059015 

.96699537 

.96341833 

.95631699 

.94928528 

4 

. 96098034 

.95623770 

.95152428 

.94218423 

.93295851 

5 

.95146569 

.94559970 

.93977706 

.92826033 

.91691254 

6 

.94204524 

. 93508005 

.92817488 

.91454219 

.90114254 

7 

.93271805 

.92467743 

.91671593 

.90102679 

. 88564378 

8 

.92348322 

.91439054 

. 90539845 

.88771112 

.87041157 

9 

.91433982 

.90421808 

. 89422069 

.87459224 

.85544135 

10 

.90528695 

.89415880 

.88318093 

.86166723 

. 84072860 

11 

.89632372 

.88421142 

.87227746 

. 84893323 

. 82626889 

12 

. 88744923 

.87437470 

.86150860 

. 83638742 

.81205788 

13 

. 87866260 

. 86464742 

.  8.5087269 

. 82402702 

.79809128 

14 

.86996297 

. 85502835 

. 84036809 

.81184928 

. 78436490 

15 

.86134947 

.84551629 

.82999318 

.79985150 

. 77087459 

16 

.85282126 

.83611005 

.81974635 

.78803104 

.75761631 

17 

. 84437749 

. 82680S46 

.80962602 

. 77638526 

. 74458605 

18 

.83601731 

.81761034 

.79963064 

.76491159 

.73177990 

19 

.82773992 

.80851455 

.78975866 

.75360747 

.71919401 

20 

.81954447 

.79951995 

. 78000855 

. 74247042 

. 70682458 

21 

.81143017 

. 79062542 

.77037881 

.73149795 

. 69466789 

22 

.80339621 

.78182983 

.76086796 

. 72068763 

.68272028 

23 

.79544179 

.77313210 

.75147453 

.71003708 

.67097817 

24 

.78756613 

.76453112 

.74219707 

.69954392 

.65943800 

25 

.77976844 

. 75602583 

.73303414 

.68920583 

. 64809632 

26 

.77204796 

.74761516 

.72398434 

.67902052 

.63694970 

27 

.76440392 

.73929806 

.71504626 

.66898574 

.62599479 

28 

. 75683557 

.73107348 

.70621853 

. 65909925 

.61522829 

29 

.74934215 

.72294040 

.69749978 

.64935887 

. 60464697 

30 

.74192292 

.71489780 

. 68888867 

.63976243 

.59424764 

31 

.73457715 

. 70694467 

.68038387 

.63030781 

.58402716 

32 

.72730411 

.69908002 

.67198407 

.62099292 

.57398247 

33 

.72010307 

.69130287 

.66368797 

.61181568 

.56411053 

34 

.71297334 

.68361223 

.65549429 

.60277407 

. 55440839 

35 

.70591420 

.67600715 

.64740177 

. 59386608 

.54487311 

36 

.69892495 

. 66848667 

.63940916 

. 58508974 

.53550183 

37 

.69200490 

.66104986 

.63151522 

. 57644309 

.52629172 

38 

.68515337 

.65369578 

.62371873 

.56792423 

.51724002 

39 

.67836967 

.64642352 

.61601850 

.55953126 

. 50834400 

40 

.67165314 

.63923216 

.60841334 

.55126232 

.49960098 

41 

.66500311 

.63212080 

. 60090206 

.54311559 

.49100834 

42 

.65841892 

.  62.508855 

. 59348352 

. 53508925 

.48256348 

43 

.65189992 

.61813454 

.58615656 

.52718153 

. 47426386 

44 

.64544546 

.61125789 

. 57892006 

.51939067 

,46610699 

45 

.63905492 

.60445774 

.57177290 

.51171494 

. 45809040 

46 

.63272764 

.59773324 

.56471.397 

.50415265 

.45021170 

47 

.62646301 

.59108355 

.55774219 

.49670212 

. 44246850 

48 

.62026041 

. 58450784 

. 55085649 

.48936170 

.43485848 

49 

.61411921 

. 57800528 

. 54405579 

.48212975 

.42737934 

50 

.60803882 

.57157506 

.53733905 

.47500468 

. 42002883 
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INTEREST  TABLES  (Continued) 

PRESENT  VALUE  1/(1  +  z)"  (Continued) 


m 

Rate  i 

n 

.01(1  %) 

.01125(li  %) 

.0125(U  %) 

.015(11  %) 

.0175(U  %) 

50 

.60803882 

.57157506 

.53733905 

.47500468 

.42002883 

51 

.60201864 

.56521637 

. 53070524 

.46798491 

.41280475 

52 

. 59605806 

. 55892843 

.52415332 

.46106887 

. 40570492 

53 

.59015649 

.55271044 

.51768229 

. 45425505 

.39872719 

54 

.58431336 

.54656162 

.51129115 

.44754192 

.39186947 

55 

. 57852808 

.54048120 

. 50497892 

. 44092800 

.38512970 

56 

. 57280008 

. 53446843 

.49874461 

.43441182 

.37850585 

57 

.56712879 

.52852256 

.49258727 

.42799194 

.37199592 

58 

.56151365 

.52264282 

.48650594 

.42166694 

.36559796 

59 

.55595411 

.51682850 

.48049970 

.41543541 

.35931003 

60 

. 55044962 

.51107887 

.47456760 

.40929597 

.35313025 

61 

.54499962 

.50539319 

.46870874 

.40324726 

.  34705676 

62 

. 53960358 

.49977077 

.46292222 

.39728794 

.34108772 

63 

. 53426097 

.49421090 

.45720713 

.39141669 

.33522135 

64 

.52897126 

.48871288 

.45156259 

.38563221 

.32945587 

65 

.52373392 

.48327602 

.44598775 

.37993321 

.32378956 

66 

.51854844 

.47789965 

.44048173 

.37431843 

.31822069 

67 

.51341429 

.47258309 

.43504368 

.36878663 

.31274761 

68 

. 50833099 

.46732568 

.42967277 

.36333658 

. 30736866 

69 

. 50329801 

.46212675 

.42436817 

.35796708 

. 30208222 

70 

.49831486 

.45698566 

.41912905 

.35267692 

.29688670 

71 

.49338105 

.45190177 

.41395462 

.34746495 

.29178054 

72 

. 48849609 

.44687443 

. 40884407 

. 34233000 

.28676221 

73 

.48365949 

.44190302 

.40379661 

.33727093 

.28183018 

74 

.47887078 

.43698692 

.39881147 

.33228663 

.27698298 

75 

.47412949 

.43212551 

.39388787 

.32737599 

.27221914 

76 

.46943514 

.42731818 

.38902506 

.32253793 

.26753724 

77 

.46478726 

.42256433 

.38422228 

.31777136 

.26293586 

78 

.46018541 

.41786337 

.37947879 

.31307523 

.25841362 

79 

.45562912 

.41321470 

.37479387 

. 30844850 

.25396916 

80 

.45111794 

.40861775 

.37016679 

.30389015 

.24960114 

81 

.44665142 

.40407194 

. 36559683 

.29939916 

.24530825 

82 

.44222913 

.39957670 

.36108329 

.29497454 

.24108919 

83 

. 43785063 

.39513148 

.35662547 

.29061531 

.23694269 

84 

.43351547 

.39073570 

.35222268 

.28632050 

.23286751 

85 

.42922324 

. 38638882 

.34787426 

.28208917 

.22886242 

86 

.42497350 

.38209031 

.34357951 

.27792036 

.22492621 

87 

. 42076585 

.37783961 

.33933779 

.27381316 

.22105770 

88 

.41659985 

.37363621 

.33514843 

.26976666 

.21725572 

89 

.41247510 

.36947956 

.33101080 

.26577996 

.21351914 

90 

.40839119 

.36536916 

.32692425 

.26185218 

. 20984682 

91 

.40434771 

.36130448 

.32288814 

.25798245 

.20623766 

92 

.40034427 

.35728503 

.31890187 

.25416990 

.20269057 

93 

. 39638046 

.35331029 

.31496481 

.25041369 

. 19920450 

94 

.39245590 

.34937976 

.31107636 

.24671300 

.19577837 

95 

. 38857020 

.34549297 

.30723591 

.24306699 

.19241118 

96 

.38472297 

.34164941 

.30344287 

.23947487 

.18910190 

97 

.38091383 

.33784861 

.29969666 

.23593583 

. 18584953 

98 

.37714241 

.33409010 

.29599670 

.23244909 

.18265310 

99 

.37340832 

.33037340 

.29234242 

.22901389 

.17951165 

100 

.36971121 

.32669805 

.28873326 

.22562944 

. 17642422 
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INTEREST  TABLES  (Continued) 

PRESENT  VALUE  1/(1  +  z)"  (Continued) 


QQ 

Rate  i 

n 

.02(2  %) 

.0225(21  %) 

.025(21  %) 

.0275(21  %) 

.03(3  %) 

1 

.98039216 

.97799511 

.97560976 

.97323601 

.97087379 

2 

.96116878 

.95647444 

.95181440 

.94718833 

.94259591 

3 

.94232233 

.93542732 

.92859941 

.92183779 

.91514166 

4 

.92384543 

.91484335 

. 90595064 

.89716573 

. 88848705 

5 

.90573081 

.89471232 

.88385429 

.87315400 

.86260878 

6 

.88797138 

.87502427 

. 86229687 

.84978491 

.83748426 

7 

.87056018 

.85576946 

.84126524 

.82704128 

.81309151 

8 

.85349037 

.83693835 

.82074657 

. 80490635 

. 78940923 

9 

. 83G75527 

.81852161 

. 80072836 

.78336385 

.76641673 

10 

. 82034830 

.80051013 

.78119840 

.76239791 

.74409391 

11 

. 80426304 

.78289499 

.76214478 

.74199310 

.72242128 

12 

.78849318 

.76566748 

.74355589 

.72213440 

.70137988 

13 

.77303253 

.74881905 

.72542038 

. 70280720 

.68095134 

14 

. 75787502 

.73234137 

. 70772720 

.68399728 

.66111781 

15 

.74301473 

.71622628 

.69046556 

.66569078 

.64186195 

16 

.72844581 

. 70046580 

.67362493 

.64787424 

.62316694 

17 

.71416256 

.68505212 

.65719506 

.63053454 

.60501645 

18 

.70015937 

.66997763 

.64116591 

.61365892 

. 58739461 

19 

. 68643076 

.65523484 

.62552772 

.59723496 

. 57028603 

20 

.67297133 

.64081647 

.61027094 

.58125057 

.55367575 

21 

.65977582 

.62671538 

. 59538629 

. 56569398 

. 53754928 

22 

.64683904 

.61292457 

. 58086467 

. 55055375 

.52189250 

23 

.63415592 

.59943724 

. 56669724 

.53581874 

.50669175 

24 

.62172149 

.58624668 

.55287535 

.52147809 

.49193374 

25 

.60953087 

. 57334639 

. 53939059 

.50752126 

.47760557 

26 

.59757928 

.56072997 

. 52623472 

.49393796 

.46369473 

27 

. 58586204 

.54839117 

.51339973 

.48071821 

.45018906 

28 

.57437455 

. 53632388 

. 50087778 

.46785227 

.43707675 

29 

.56311231 

.524o2213 

.48866125 

. 45533068 

.42434636 

30 

.55207089 

.51298008 

.47674269 

.44314421 

.41198676 

31 

.54124597 

.50169201 

.46511481 

.43128391 

..39998715 

32 

. 53063330 

.49065233 

. 45377055 

.41974103 

. 38833703 

33 

.52022873 

.47985558 

.44270298 

. 40850708 

.37702625 

34 

.51002817 

.46929641 

.43190534 

.39757380 

. 36604490 

35 

.50002761 

.45896960 

.42137107 

.38693314 

.35538340 

36 

.49022315 

.44887002 

.41109372 

.37657727 

.34503243 

37 

.48061093 

.43899268 

.40106705 

.36649856 

. 33498294 

38 

.47118719 

.42933270 

.39128492 

.35668959 

.32522615 

39 

.46194822 

.41988528 

.38174139 

.34714316 

.31575355 

40 

.45289042 

.41064575 

.37243062 

.33785222 

.30655684 

41 

.44401021 

.40160954 

.36334695 

.32880995 

.29762800 

42 

.43530413 

.39277216 

.35448483 

. 32000968 

.28895922 

43 

.42676875 

.38412925 

.34583886 

.31144495 

.28054294 

44 

.41840074 

.37567653 

.33740376 

.30310944 

.27237178 

45 

.41019680 

.36740981 

.32917440 

.29499702 

. 26443862 

46 

.40215373 

.35932500 

.32114576 

.28710172 

.25673653 

47 

.39426836 

.35141809 

.31331294 

.27941773 

.24925876 

48 

.38653761 

.34368518 

.30567116 

.27193940 

.24199880 

49 

.37895844 

.33612242 

.29821576 

.26466122 

.23495029 

50 

.37152788 

. 32872608 

.29094221 

.25757783 

.22810708 
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INTEREST  TABLES  (Continued) 

PRESENT  VALUE  1/(1  +  /)"  (Continued) 


on 
1- 

Rate  i 

n 

.02(2  %) 

.0225(21  %) 

.025  (2 i  %) 

.0275  (2 f  %) 

.03(3  %) 

50 

.37152788 

.32872608 

.29094221 

.25757783 

.22810708 

51 

. 36424302 

.32149250 

. 28384606 

.25068402 

.22146318 

52 

.35710100 

.31441810 

. 27692298 

.24397471 

.21501280 

53 

. 35009902 

. 30749936 

.27016876 

.23744497 

.20875029 

54 

.34323433 

.30073287 

.26357928 

.23109000 

.20267019 

55 

. 33650425 

.29411528 

.25715052 

.22490511 

.19676717 

56 

.32990613 

. 28764330 

.2.5087855 

.21888575 

.19103609 

57 

.32343738 

.28131374 

.24475956 

.^302749 

. 18547193 

58 

.31709547 

.27512347 

.23878982 

.20732603 

. 18006984 

59 

.31087791 

. 26906940 

.23296568 

.20177716 

.  17482508 

60 

.30478227 

.26314856 

.22728359 

. 19637679 

. 16973309 

61 

.29880614 

.25735801 

.22174009 

.19112097 

. 16478941 

62 

.29294720 

.25169487 

.21633179 

.18600581 

. 15998972 

63 

.28720314 

.24615635 

.21105541 

.18102755 

. 15532982 

64 

.28157170 

.24073971 

.20590771 

.17618253 

. 15080565 

65 

.27605069 

.23544226 

.20088557 

.17146718 

. 14641325 

66 

.27063793 

.23026138 

. 19598593 

. 16687804 

.14214879 

67 

.26533130 

.22519450 

.19120578 

.16241172 

. 13800853 

68 

.26012873 

.22023912 

. 18654223 

. 15806493 

. 13398887 

69 

.25502817 

.21539278 

.18199241 

. 15383448 

. 13008628 

70 

.25002761 

. 21065309 

. 17755358 

.14971726 

. 12629736 

71 

.24512511 

.20601769 

. 17322300 

. 14571023 

.12261880 

72 

.24031874 

.20148429 

. 16899805 

.14181044 

.11904737 

73 

.23560661 

. 19705065 

. 16487615 

.13801.503 

.11557998 

74 

.23098687 

.19271458 

. 16085478 

.13432119 

.11221357 

75 

.22645771 

.18847391 

.15693149 

. 13072622 

. 10894521 

76 

.22201737 

.18432657 

.15310389 

.12722747 

. 10577205 

77 

.21766408 

. 18027048 

. 14936965 

. 12382235 

.10269131 

78 

.21339616 

. 17630365 

. 14572649 

. 12050837 

.09970030 

79 

.20921192 

.17242411 

.14217218 

.11728309 

.09679641 

80 

.20510973 

. 16862993 

. 13870457 

.11414412 

.09397710 

81 

.20108797 

. 16491925 

.13532153 

.11108917 

.09123990 

82 

.19714507 

.16129022 

.13202101 

. 1081 1598 

.  088.58243 

83 

. 19327948 

.15774105 

. 12880098 

.10522237 

.08600236 

84 

. 18948968 

. 15426997 

. 12565949 

. 10240620 

.08349743 

85 

. 18577420 

. 15087528 

. 12259463 

.09966540 

.08106547 

86 

.18213157 

. 14755528 

.11960452 

.09699795 

.07870434 

87 

. 17856036 

. 14430835 

.11668733 

.09440190 

.07641198 

88 

.17505918 

.14113286 

.11384130 

.091875.33 

.07418639 

89 

.17162665 

. 13802724 

.11106468 

.089416.38 

.07202562 

90 

.16826142 

. 13498997 

. 10835579 

.08702324 

.06992779 

91 

.16496217 

. 13201953 

.10571296 

.08469415 

.06789105 

92 

.16172762 

.12911445 

.10313460 

.08242740 

.06591364 

93 

. 15855649 

.12627331 

.10061912 

.08022131 

.06399383 

94 

. 15544754 

. 12349468 

.09816500 

.07807427 

.06212993 

95 

. 15239955 

.12077719 

.09577073 

.07598469 

.06032032 

96 

.14941132 

.11811950 

.09343486 

.07395104 

.05856342 

97 

.14648169 

.11532029 

.09115596 

.07197181 

.05685769 

98 

.  14360950 

.11297828 

.08893264 

. 07004556 

.05.520164 

99 

. 14079363 

.11049221 

.08676355 

.06817086 

. 05359383 

100 

. 13803297 

. 10806084 

. 08464737 

.06634634 

.05203284 

215 


INTEREST  TABLES  (Continued) 

PRESENT  VALUE  1/(1  +  i)"  (Continued) 


00 

Rate  i 

n 

.035 (3 i  Tc) 

.04(4  %) 

.045(4i  %) 

.05(5  %) 

.055(5^  %) 

1 

.96618357 

.96153846 

.95693780 

.95238095 

.94786730 

2 

.93351070 

.92455621 

.91572995 

.90702948 

. 89845242 

3 

.90194271 

.88899636 

.87629660 

.86383760 

.85161366 

4 

.87144223 

.85480419 

.83856134 

.82270247 

-.80721674 

5 

.84197317 

.82192711 

.80245105 

.78352617 

.76513435 

6 

.81350064 

.79031453 

.76789574 

.74621540 

. 72524583 

7 

. 78599096 

.75991781 

. 73482846 

.71068133 

.68743681 

8 

.75941156 

.73069021 

.70318513 

.67683936 

.65159887 

9 

.73373097 

.70258674 

.67290443 

.64460892 

.61762926 

10 

.70891881 

.67556417 

.64392768 

.61391325 

. 58543058 

11 

.68494571 

. 64958093 

.61619874 

. 58467929 

.55491050 

12 

.66178330 

.62459705 

. 58966386 

. 55683742 

.52598152 

13 

.63940415 

.60057409 

.56427164 

.53032135 

. 49856068 

14 

.61778179 

.57747508 

.53997286 

.50506795 

.47256937 

15 

.59689062 

.55526450 

.51672044 

.48101710 

.44793305 

16 

.57670591 

.53390818 

.49446932 

.45811152 

.42458109 

17 

.55720378 

.51337325 

.47317639 

.43629669 

.40244653 

18 

.53836114 

.49362812 

.45280037 

.41552065 

.38146590 

19 

.52015569 

.47464242 

.43330179 

.39573396 

.36157906 

20 

. 50256588 

.45638695 

.41464286 

.37688948 

.34272896 

21 

.48557090 

.43883360 

.39678743 

. 35894236 

.32486158 

22 

.46915063 

.42195539 

. 37970089 

..34184987 

. 30792567 

23 

. 45328563 

.40572633 

.36335013 

.32557131 

.29187267 

24 

.43795713 

.39012147 

.34770347 

.31006791 

.27665656 

25 

.42314699 

.37511680 

.33273060 

.29530277 

.  2622.3370 

26 

.40883767 

.36068923 

.31840248 

.28124073 

.24856275 

27 

.39501224 

.34681657 

.30469137 

.26784832 

. 23560450 

28 

.38165434 

.33347747 

.29157069 

.25509364 

.22332181 

29 

.36874815 

.32065141 

.27901502 

.24294632 

.21167944 

30 

.35627841 

.30831867 

.26700002 

.23137745 

. 20064402 

31 

.34423035 

.29646026 

.25550241 

.22035947 

.19018390 

32 

.33258971 

.28505794 

. 24449991 

.20986617 

.18026910 

33 

.32134271 

.27409417 

.23397121 

. 19987254 

.17087119 

34 

.31047605 

.26355209 

.22389589 

. 19035480 

.16196321 

35 

.29997686 

.25341547 

.21425444 

. 18129029 

.15351963 

36 

.28983272 

.24366872 

.20502817 

.17265741 

.14551624 

37 

.28003161 

.23429685 

.19619921 

. 16443563 

. 13793008 

38 

.27056194 

. 22528543 

. 18775044 

.156605.36 

. 13073941 

39 

.26141250 

.21662061 

. 17966549 

.14914797 

. 12392362 

40 

.  252.57247 

.20828904 

.17192870 

. 14204568 

.11746314 

41 

.24403137 

.20027793 

. 16452507 

.13528160 

.11133947 

42 

.23577910 

.1925749S 

.15744026 

.  12883962 

. 10553504 

43 

.22780590 

.18516820 

.15066054 

. 12270440 

. 10003322 

44 

.22010231 

. 17804635 

.14417276 

.11686133 

.09481822 

45 

.21265924 

.17119841 

. 13796437 

.11129651 

. 08987509 

46 

.20546787 

.16461386 

. 13202332 

.  10.599668 

.08518965 

47 

.19851968 

.1.5828256 

.12633810 

.10094921 

. 08074849 

48 

.19180645 

.15219476 

.12089771 

.09614211 

.0765.3885 

49 

. 18532024 

.14634112 

.11569158 

.09156391 

.07254867 

SO 

.17905337 

. 14071262 

.11070965 

.08720373 

.06876652 
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INTEREST  TABLES  (Continued) 

PRESENT  VALUE  1/(1  +  f)"  (Continued) 


go 

Rate  i 

n 

.06(6  7c) 

.065(6^  %) 

.07(7  %) 

.075(71  %) 

.08(8  7c) 

1 

.94339623 

.93896714 

. 93457944 

.  9.3023256 

.92592593 

2 

. 88999644 

.88165928 

. 87343873 

.86.533261 

. 85733882 

3 

.83961928 

. 82784909 

.81629788 

. 80496057 

.  79383224 

4 

. 79209366 

.77732309 

.76289521 

. 74880053 

.73502985 

5 

.74725817 

. 72988084 

.71298618 

.69655863 

. 68058320 

6 

. 70496054 

.68533412 

.66634222 

.64796152 

.6.3016963 

7 

.66505711 

.64350621 

.62274974 

.60275490 

. 58349040 

8 

.62741237 

.60423119 

.58200910 

. 56070223 

. 54026888 

9 

.59189846 

.56735323 

.54393374 

.52158347 

. 50024897 

10 

. 55839478 

. 53272604 

.50834929 

.48519393 

.46319.349 

11 

. 52678753 

.50021224 

.47509280 

.45134319 

.42888286 

12 

. 49696936 

.46968285 

.44401196 

.4198.5413 

.39711376 

13 

.46883902 

.44101676 

.41496445 

.390.56198 

.  36769792 

14 

.44230096 

.41410025 

.38781724 

.36331347 

.34046104 

15 

.41726506 

.38882652 

.36244602 

.33796602 

.31524170 

16 

. 39364628 

. 36509533 

.33873460 

.31438699 

.29189047 

17 

.37136442 

.34281251 

.31657439 

.  2924.5302 

.27026895 

18 

. 35034379 

.32188969 

.29586392 

.27204932 

.25024903 

19 

.33051301 

.30224384 

.27650833 

.25306913 

.23171206 

20 

.31180473 

.28379703 

.25841900 

.23541315 

.21454821 

21 

.29415540 

.26647608 

.24151309 

.21898897 

. 19865575 

22 

.27750510 

.25021228 

.22571317 

.20371067 

.  18.394051 

23 

.26179726 

.23494111 

.21094688 

. 18949830 

.17031.528 

24 

.24697855 

.22060198 

.19714662 

. 17627749 

.  15769934 

25 

.23299863 

.20713801 

.18424918 

. 16397906 

.14601790 

26 

.21981003 

. 19449579 

.17219549 

. 15253866 

.13520176 

27 

. 20736795 

.18262515 

. 16093037 

.14189643 

. 12518682 

28 

. 19563014 

.17147902 

.15040221 

.13199668 

.11591372 

29 

. 18455674 

.16101316 

. 14056282 

.12278761 

. 10732752 

30 

.17411013 

.15118607 

.13136712 

.11422103 

.09937733 

31 

.  1642548'"4 

.14195875 

.12277301 

.1062.5212 

.09201605 

32 

. 15495740 

. 13329460 

.11474113 

.09883918 

. 08520005 

33 

.14618622 

.12515925 

. 10723470 

.09194343 

.07888893 

34 

.13791153 

.11752042 

.10021934 

.08552877 

.07304531 

35 

. 13010522 

.11034781 

.09366294 

.079.56164 

.067634.54 

36 

. 12274077 

.10361297 

. 08753546 

.07401083 

.06262458 

37 

.11579318 

.09728917 

.08180884 

.06884729 

.05798572 

38 

. 10923885 

.09135134 

.  0764.5686 

. 06404399 

. 05369048 

39 

. 10305552 

.08577590 

.07145501 

.05957580 

.04971341 

40 

.09722219 

.08054075 

.06678038 

.05541935 

. 04603093 

41 

.09171905 

.07562512 

.06241157 

.0515.5288 

.04262123 

42 

. 08652740 

.07100950 

.05832857 

.0479.5617 

.03946411 

43 

.08162962 

.06667559 

.05451268 

.044610.39 

. 03654084 

44 

.07700908 

.06260619 

.05094643 

.04149804 

.03383411 

45 

.07265007 

.05878515 

.04761349 

. 03860283 

.03132788 

46 

.06853781 

.05519733 

.044498.59 

.03590961 

.02900730 

47 

.06465831 

.05182848 

.04158747 

.03340428 

.0268.5861 

48 

. 06099840 

.04866524 

.03886679 

.03107375 

.02486908 

49 

.05754566 

.04569506 

.03632410 

.02890582 

.02302693 

60 

.05428836 

.04290616 

.03394776 

.02688913 

.02132123 
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INTEREST  TABLES  (Continued) 


AMOUNT  OF  ANNUITY  [(1  +  /)"  -  l]/i 

The  following  table  gives  the  amount  of  an  annuity  of  unit  value  per  period 
after  a  term  of  n  periods  at  rate  of  interest  of  i  per  period;  usually  indicated 
as  (s— ,  at  i). 


CO 

5- 

o 

Rate  i 

n 

.0025(^:^0) 

.004167(i\%) 

.005(1%) 

.005833  (i^j%) 

.0075(1%) 

1 

1.00000000 

1 . 00000000 

1 . 00000000 

1 . 00000000 

1 . 00000000 

2 

2 . 00250000 

2.00416667 

2 . 00500000 

2.00583333 

2.00750000 

3 

3.00750625 

3.01251736 

3.01502500 

3.01753403 

3.02255625 

4 

4.01502502 

4.02506952 

4.03010013 

4.03513631 

4.04522542 

5 

5.02506258 

5.04184064 

5.05025063 

5.05867460 

5.07556461 

6 

6.03762523 

6.06284831 

6.07550188 

6.08818354 

6.11363135 

7 

7.05271930 

7.08811018 

7.10587939 

7.12369794 

7.15948358 

8 

8.07035110 

8.11764397 

8.14140879 

8.16525285 

8.21317971 

9 

9.09052697 

9.15146749 

9.18211583 

9.21288349 

9 . 27477856 

10 

10.1132533 

10.1895986 

10.2280264 

10.2666253 

10.3443394 

11 

11.1385364 

11.2320553 

11.2791665 

11.3265140 

11.4219219 

12 

12.1663828 

12.2788555 

12.3355624 

12.3925853 

12.5075864 

13 

13.1967987 

13.3300174 

13.3972402 

13.4648754 

13.6013933 

14 

14.2297907 

14.3855591 

14.4642264 

14 . 5434205 

14.7034037 

15 

15.2653652 

15.4454990 

15.5365475 

15.6282571 

15.8136792 

16 

16 . 3035286 

16.5098552 

16.6142303 

16.7194219 

16.9322818 

17 

17.3442874 

17.5786463 

17.6973014 

17.8169519 

18.0592739 

18 

18.3876481 

18.6518906 

18.7857879 

18.9208841 

19.1947185 

19 

19.4336173 

19 . 7296068 

19.8797169 

20.0312559 

20.3386789 

30 

20.4822013 

20.8118135 

20.9791154 

21.1481049 

21.4912190 

21 

21.5334068 

21.8985294 

22.0840110 

22.2714689 

22.6524031 

22 

22.5872403 

22.9897733 

23.1944311 

23.4013858 

23.8222961 

23 

23 . 6437084 

24.0855640 

24.3104032 

24 . 5378939 

25 . 0009634 

24 

24.7028177 

25.1859205 

25.4319552 

25.6810316 

26.1884706 

25 

25.7645747 

26.2908619 

26.5591150 

26.8308376 

27.3848841 

26 

26 . 8289862 

27.4004071 

27.6919106 

27.9873508 

28.5902707 

27 

27 . 8960587 

28.5145755 

28.8303701 

29.1506104 

29 . 8046978 

28 

28.9657988 

29 . 6333862 

29.9745220 

30.3206556 

31.0282330 

29 

30.0382133 

30.7568587 

31.1243946 

31.4975261 

32 . 2609448 

30 

31.1133088 

31.8850122 

32.2800166 

32.6812616 

33.5029018 

31 

32.1910921 

33.0178665 

33.4414167 

33.8719023 

34.7541736 

32 

33.2715698 

34.1554409 

34.6086237 

35 . 0694884 

36.0148299 

33 

34 . 3547488 

35.2977552 

35.7816669 

36.2740604 

37.2849411 

34 

35.4406356 

36.4448292 

36 . 9605752 

37.4856591 

38.5645782 

35 

36.5292372 

37.5966827 

38.1453781 

38.7043255 

39.8538125 

36 

37.6205603 

38.7533355 

39.3361050 

39.9301007 

41.1527161 

37 

38.7146117 

39.9148078 

40.5327855 

41.1630263 

42.4613615 

38 

39.8113982 

41.0811195 

41.7354494 

42.4031440 

43.7798217 

39 

40.9109267 

42.2522908 

42.9441267 

43.6504956 

45.1081704 

40 

42.0132041 

43.4283420 

44.1588473 

44.9051235 

46.4464816 

41 

43.1182371 

44.6092934 

45.3796415 

46.1670701 

47 . 7948303 

42 

44.2260327 

45.7951655 

46.6065397 

47.4363780 

49.1532915 

43 

45.3365977 

46.9859787 

47 . 8395724 

48.7130902 

50.5219412 

44 

46.4499392 

48.1817536 

49.0787703 

49.9972499 

51.9008557 

45 

47.5660641 

49.3825109 

50.3241642 

51.2889005 

53.2901121 

46 

48.6849792 

50.5882713 

51.5757850 

52 . 5880858 

54 . 6897880 

47 

49.8066917 

51.7990558 

52 . 8336639 

53.8948496 

56.0999614 

48 

50.9312084 

53.0148852 

54.0978322 

55.2092362 

57.5207111 

49 

52 . 0585364 

54.2357806 

55.3683214 

56.5312901 

58.9521164 

50 

53.1886828 

55.4617630 

56.6451630 

57.8610559 

60.3942573 
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INTEREST  TABLES  (Continued) 
AMOUNT  OF  ANNUITY  [(1  +  z)"  -  l]/i  (Continued) 


Rate  i 


.0025(1  %) 


53.1886828 
54.3216545 
55.4574586 
56.5961023 
57.7375925 

58.8819365 
60.0291413 
61.1792142 
62.3321622 
63.4879926 

64.6467126 
65.8083294 
66.9728502 
68.1402824 
69.3106331 

70.4839096 
71.6601194 
72.8392697 
74.0213679 
75.2064213 

76.3944374 
77 . 5854235 
78.7793870 
79 . 9763355 
81 . 1762763 

82.3792170 
83.5851651 
84.7941280 
86.0061133 
87.2211286 

88.4391814 
89 . 6602793 
90.8844300 
92.1116411 
93.3419202 

94.5752750 
95.8117132 
97.0512425 
98.2938706 
99 . 5396053 

100.788454 
102 . 040425 
103.295526 
104.553765 
105.815150 

107 . 079688 
108.347387 
109.618255 
110.892301 
112.169532 

113.449955 


.004167(1=2%) 


55.4617630 
56.6928537 
57.9290739 
59.1704450 
60.4169885 

61.6687260 
62.9256790 
64.1878694 
65.4553188 
66.7280493 

68 . 0060828 
69.2894415 
70.5781475 
71.8722231 
73.1716907 

74.4765728 
75.7868918 
77.1026706 
78.4239317 
79.7506981 

81.0829926 
82 . 4208384 
83 . 7642586 
85.1132763 
86.4679150 

87.8281980 
89.1941488 
90.5657911 
91.9431485 
93.3262450 

94.7151044 
96.1097506 
97.5102079 
98.9165004 
100.328653 

101.746689 
103.170633 
104.600511 
106.036346 
107.478164 

108.925990 
110.379848 
111.839764 
113.305763 
114.777871 

116.256112 
117.740512 
119.231098 
120.727894 
122.230927 

123.740222 


.005(i%) 


56.6451630 
57 . 9283888 
59.2180307 
60.5141209 
61.8166915 

63 . 1257750 
64.44140.38 
65.7636109 
67.0924289 
68.4278911 

69 . 7700305 
71.1188807 
72.4744751 
73 . 8368474 
75.2060317 

76.5820618 
77.9649721 
79.3547970 
80.7515710 
82 . 1553288 

83.5661055 
84.9839360 
86.4088557 
87 . 8409000 
89.2801045 

90 .  726.5050 
92.1801375 
93.6410382 
95.1092434 
96 . 5847896 

98.0677136 
99.5580521 
101.055842 
102.561122 
104.073927 

105.594297 
107.122268 
108 . 657880 
110.201169 
111.752175 

113.310936 
114.877490 
116.451878 
118.034137 
119.624308 

121.222430 
122 . 828542 
124.442684 
126.064898 
127.695222 

129.333698 
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.005833  (i''2  %) 


.0075(1  %) 


57.8610559 
59.1985788 
60 . 5439038 
61.8970766 
63.2581429 

64.6271487 
66.0041404 
67.3891646 
68 . 7822680 
70.1834979 

71.5929016 
73.0105269 
74.4364216 
75.8706341 
77.3132128 

78.7642065 
80.2236644 
81.6916358 
83.1681703 
84.6533180 

86.1471290 
87.6496539 
89.1609436 
90.6810491 
92.2100219 

93.7479137 
95.2947765 
96.8506627 
98.4156249 
99.9897160 

101.572989 
103.16^198 
104.767297 
106.378440 
107.998981 

109.628975 
111.268477 
112.917543 
114.576229 
116.244590 

117.922684 
119.610566 
121.308294 
123.015926 
124.733519 

126.461131 
128.198821 
129.946647 
131.704670 
133.472947 

135.251539 


60.3942573 
61.8472142 
63.3110684 
64.7859014 
66.2717956 

67.7688341 
69.2771003 
70.7966786 
72 . 3276537 
73.8701111 

75.4241369 
76.9898180 
78.5672416 
80.1564959 
81.7576696 

83.3708521 
84.9961335 
86 . 6336045 
88.28.33566 
89.9454817 

91.6200729 
93 . 3072234 
95 . 0070276 
96.7195803 
98.4449771 

100.183314 
101.934689 
103.699199 
105.476943 
107.268021 

109.072531 
110.890575 
112.722254 
114.567671 
116.426928 

118.300130 
120.187381 
122.088787 
124 . 004453 
125.934486 

127.878995 
129.838087 
131.811873 
133.800462 
135.803965 

137.822495 
139.856164 
141.905085 
143 . 969373 
146.049143 

148.144512 


INTEREST  TABLES  (Continued) 
AMOUNT  OF  ANNUITY  [(1  +  f)"  -  l]/z  (Continued) 


GQ 

U 

Rate  i 

n 

.01(1%) 

.01125(U%) 

.0126(U%) 

.015(li%) 

.0175(11%) 

1 

1.00000000 

1 . 00000000 

1 . 00000000 

1 . 00000000 

1 . 00000000 

2 

2.01000000 

2.01125000 

2.01250000 

2.01500000 

2.01750000 

3 

3.03010000 

3 . 03387656 

3.03765625 

3 . 04522500 

3 . 05280625 

4 

4 . 06040100 

4.06800767 

4.07562695 

4.09090338 

4.10623036 

5 

5.10100501 

5.11377276 

5.12657229 

5.15226693 

5.17808939 

6 

6.15201506 

6.17130270 

6 . 19065444 

6.22955093 

6 . 26870596 

7 

7.21353521 

7.24072986 

7.26803762 

7.32299419 

7.37840831 

8 

8 . 28567056 

8.32218807 

8 . 35888809 

8.43283911 

8.50753045 

9 

9.36852727 

9.41581269 

9.46337420 

9.55933169 

9.65641224 

10 

10.4622125 

10.5217406 

10.5816664 

10.7027217 

10.8253995 

11 

11.5668347 

11.6401102 

11.7139372 

11.8632625 

12.0148439 

12 

12 . 6825030 

12.7710614 

12.8603614 

13.0412114 

13.2251037 

13 

13 . 8093280 

13.9147358 

14.0211159 

14.2368296 

14 . 4565430 

14 

14.9474213 

15.0712766 

15.1963799 

15.4503820 

15.7095325 

15 

16 . 0968955 

16 . 2408285 

16.3863346 

16.6821378 

16.9844493 

16 

17.2578645 

17.4235378 

17.5911638 

17.9323698 

18.2816772 

17 

18.4304431 

18.6195526 

18.8110534 

19.2013554 

19.6016066 

18 

19.6147476 

19.8290226 

20.0461915 

20.4893757 

20.9446347 

19 

20.8108950 

21.0520991 

21.2967689 

21.7967164 

22.3111658 

W 

22.0190040 

22.2889352 

22.5629785 

23.1236671 

23.7016112 

21 

23.2391940 

23 . 5396857 

23.8450158 

24.4705221 

25.116.3894 

22 

24.4715860 

24 . 8045072 

25.1430785 

25.8375799 

26.5559262 

23 

25.7163018 

26.0835579 

26.457.3669 

27.2251436 

28.0206549 

24 

26 . 9734649 

27.3769979 

27.7880840 

28.6335208 

29.5110164 

23 

28.2431995 

28.6849891 

29.1354351 

30 . 0630236 

31.0274592 

26 

29.5256315 

30.0076953 

30.4996280 

31.5139690 

32 . 5704397 

27 

30.8208878 

31.3452818 

31.8808734 

32.9866785 

34 . 1404224 

28 

32.1290967 

32.6979162 

33 . 2793843 

34.4814787 

35.7378798 

29 

33 . 4503877 

34.0657678 

34.6953766 

35.9987009 

37.3632927 

30 

34.7848915 

35.4490077 

36 . 1290688 

37.5386814 

39.0171503 

31 

36.1327404 

36.8478090 

37 . 5806822 

39.1017616 

40 . 6999504 

32 

37.4940679 

38 . 2623469 

39.0504407 

40.6882880 

42.4121996 

33 

38 . 8690085 

39.6927983 

40.5385712 

42.2986123 

44.1544130 

34 

40.2576986 

41 . 1393423 

42.0453033 

43.9330915 

45.9271153 

35 

41.6602756 

42.6021599 

43 . 5708696 

45.5920879 

47 . 7308398 

36 

43.0768784 

44.0814342 

45.1155055 

47.2759692 

49.5661295 

37 

44.5076471 

45 . 5773503 

46.6794493 

48.9851087 

51 . 4335368 

38 

45.9527236 

47.0900955 

48.2629424 

50.7198854 

53 . 3336236 

39 

47.4122508 

48.6198591 

49.8662292 

52.4806837 

55.2669621 

40 

48.8863734 

50.1668325 

51.4895571 

54.2678939 

57.2341339 

41 

50.3752371 

61.7312093 

53.1331765 

56.0819123 

59.2357312 

42 

51.8789895 

53.3131854 

54.7973412 

57.9231410 

61.2723565 

43 

53.3977794 

54.9129588 

56 . 4823080 

59.7919881 

63 . 3446228 

44 

54.9317572 

56.5307296 

58.1883369 

61.6888679 

65.4531537 

45 

56.4810747 

58.1667003 

59.9156911 

63.6142010 

67.5985839 

46 

58 . 0458855 

59.8210757 

61.6646372 

65.5684140 

69.7815591 

47 

59 . 6263443 

61.4940628 

63 . 4354452 

67.5519402 

72 . 0027364 

48 

61.2226078 

63.1858710 

65.2283882 

69.5652193 

74.2627843 

49 

62.8348338 

64.8967120 

67.0437431 

71.6086976 

76.5623830 

50 

64.4631822 

66.6268000 

68.8817899 

73 . 6828280 

78.9022247 
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INTEREST  TABLES  (Continued) 
AMOUNT  OF  ANNUITY  [(1  +  i)"  -  l]/i  (Continued 


Rate  i 


.01(1  ^c) 


64.4631822 
66.1078140 
67.7688921 
69.4465811 
71.1410469 

72 . 8524573 
74.5809819 
76.3267917 
78.0900597 
79 . 8709603 

81.6696699 
83.4863666 
85.3212302 
87.1744425 
89.0461869 

90.9366488 
92.8460153 
94 . 7744755 
96 . 7222202 
98 . 6894424 

100.676337 
102.683100 
104.709931 
106.757031 
108.824601 

110.912847 
113.021975 
115.152195 
117.303717 
119.476754 

121.671522 
123 . 888237 
126.127119 
128.388390 
130.672274 

132.978997 
1.35 .  308787 
137.661875 
140.038494 
142.438879 

144.863267 
147.311900 
149.785019 
152.282869 
154.805698 

1.57.353755 
159.927293 
162 . 526565 
165.151831 
167 . 803349 

170.481383 


.01125(11%)  .0125(li'7) 


66 . 6268000 
68.3763515 
70.1455855 
71.9347233 
73.7439890 

75.5736088 
77.4238119 
79.2948298 
81 . 1868966 
83 . 1002492 

85.0351270 
86.9917722 
88.9704297 
90.9713470 
92.9947746 

95 . 0409659 
97.1101767 
99.2026662 
101.318696 
103.458532 

105.622440 
107.810692 
110.023563 
112.261328 
114.524268 

116.812666 
119.126808 
121.466985 
123 . 833488 
126.226615 

128.646665 
131.093940 
133.568746 
136.071395 
138.602198 

141.161473 
143.749539 
146.. 366722 
149.013347 
151.689747 

154.396257 
157.13.3215 
159 . 900964 
162.699849 
165.530223 

168.392438 
171.286853 
174.213830 
177.173735 
180.166940 

183.193818 


68.8817899 
70.7428123 
72 . 6270974 
74.5.349.361 
76.4666228 

78.4224556 
80.4027.363 
82.4077705 
84 . 4378676 
86.4933410 

88.5745078 
90.6816891 
92.8152102 
94 . 9754003 
97.1625928 

99.. 377 1253 
101.619339 
103.889581 
106.188201 
108.515553 

110.871998 
113.257898 
115.673621 
118.119542 
120.596036 

123 .  10.3486 
125.642280 
128.212809 
130.815469 
133 . 450662 

136.118795 
138 . 820280 
141.555534 
144.324978 
147 . 129040 

149.968153 
152.842755 
155.75.3289 
158.700206 
161.683958 

164 . 705008 
167.76.3820 
170.860868 
173.996629 
177.171587 

180.386232 
183.641059 
186.936573 
190.273280 
193.651696 

197 . 072342 


015(U^c)   .0175(11  ^c) 


73 . 6828280 
75.7880705 
77.9248915 
80.0937649 
82.2951714 

84.5295989 
86.7975429 
89.0995061 
91.4.359987 
93.8075386 

96.2146517 
98.6578715 
101.137740 
103.654806 
106.209628 

108 . 802772 
111.4.34814 
114.106336 
116.817931 
119.570200 

122 . 363753 
125.199209 
128.077197 
130.998355 
133.963331 

136.972781 
140.027372 
143 . 127783 
146.274700 
149 . 468820 

152.710852 
156.001515 
159.. 34 1538 
162.731661 
166.172636 

169.665226 
173.210204 
176 . 808357 
180.460482 
184 . 167390 

187.929900 
191.748849 
195.625082 
199.559458 
203 . 552850 

207.606142 
211.720235 
215.8960.38 
220.134479 
224.436496 

228.803043 


78.9022247 
81.2830136 
83 . 7054663 
86.1703120 
88.6782925 

91.2.301626 
93 . 8266904 
96.4686575 
99.1.568590 
101.892104 

104.675216 
107 . 507032 
110.388405 
113.320202 
116.303.306 

119.3.38614 
122.427039 
125.569513 
128.766979 
132.020401 

1.35.330758 
138 . 699047 
142 . 126280 
145.61.3490 
149.161726 

152.772056 
156.445.567 
160.183364 
163.986573 
167.856.338 

171.793824 
175.800216 
179 . 876720 
184.024563 
188.244992 

192.539280 
196.908717 
201.3.54620 
205 . 878326 
210.481196 

215.164617 
219.929998 
224 . 778773 
229.712401 
234.732369 

239.840185 
245.037.388 
250.325542 
255 . 706239 
261.181099 

266.751768 
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INTEREST  TABLES  (Continued) 


AMOUNT  OF  ANNUITY  [(1  +  if  -  l]/i  (Continued) 


u 

Rate  i 

n 

.02(2  %) 

.0225 (2 i  %) 

.025(21  %) 

.0275(21  %) 

.03(3  %) 

1 

1.00000000 

1 . 00000000 

1.00000000 

1 . 00000000 

1 . 00000000 

2 

2 . 02000000 

2.02250000 

2.02500000 

2 . 02750000 

2 . 03000000 

3 

3 . 06040000 

3 . 06800625 

3.07562500 

3  08325625 

3 . 09090000 

4 

4.12160800 

4.13703639 

4.15251563 

4.16804580 

4.18362700 

5 

5.20404016 

5.23011971 

5.25632852 

5 . 28266706 

5.30913581 

6 

6.30812096 

6.34779740 

6.38773673 

6.42794040 

6 . 46840988 

7 

7 . 43428338 

7.49062284 

7.54743015 

7 . 60470876 

7.66246218 

8 

8.58296905 

8.65916186 

8.73611590 

8.81383825 

8.89233605 

9 

9.75462843 

9 . 85399300 

9.95451880 

10.0562188 

10.1591061 

10 

10.9497210 

11.0757078 

11.2033818 

11.3327648 

11.4638793 

11 

12.1687154 

12.3249113 

12.4834663 

12.6444159 

12.8077957 

12 

13.4120897 

13.6022218 

13.7955530 

13.9921373 

14.1920296 

13 

14.6803315 

14.9082718 

15.1404418 

15.3769211 

15.6177904 

14 

15.9739382 

16.2437079 

16.5189528 

16.7997864 

17.0863242 

15 

17.2934169 

17.6091913 

17.9319267 

18.2617805 

18.5989139 

16 

18.6392853 

19.0053981 

19.3802248 

19.7639795 

20.1568813 

17 

20.0120710 

20.4330196 

20.8647304 

21.3074889 

21.7615877 

18 

21.4123124 

21.8927625 

22.3863487 

22 . 8934449 

23.4144354 

19 

22 . 8405586 

23.3853497 

23.9460074 

24.5230146 

25.1168684 

20 

24.2973698 

24.9115200 

25.5446576 

26.1973975 

26.8703745 

21 

25.7833172 

26.4720292 

27.1832741 

27.9178259 

28.6764857 

22 

27.2989835 

28.0676499 

28.8628559 

29.6855661 

30.5367803 

23 

28.8449632 

29.6991720 

30.5844273 

31.5019192 

32.4528837 

24 

30.4218625 

31.3674034 

32 . 3490380 

33 . 3682220 

34 . 4264702 

25 

32.0302997 

33.0731700 

34.1577639 

35.2858481 

36 . 4592643 

26 

33 . 6709057 

34.8173163 

36.0117080 

37.2562089 

38.5530423 

27 

35.3443238 

36 . 6007059 

37.9120007 

39.2807547 

40.7096335 

28 

37.0512103 

38.4242218 

39 . 8598008 

41.3609754 

42.9309225 

29 

38.7922345 

40.2887668 

41.8562958 

43 . 4984022 

45.2188502 

30 

40.5680792 

42.1952640 

43.9027032 

45 . 6946083 

47.5754157 

31 

42 . 3794408 

44.1446575 

46 . 0002707 

47.9512100 

50.0026782 

32 

44 . 2270296 

46.1379123 

.48.1502775 

50 . 2698683 

52 . 5027585 

33 

46.1115702 

48.1760153 

50 . 3540344 

52.6522897 

55.0778413 

34 

48.0338016 

50.2599756 

62 . 6128853 

55.1002277 

57.7301765 

35 

49.9944776 

52.3908251 

54.9282074 

57.6154839 

60.4620818 

36 

51.9943672 

54.5696186 

57.3014126 

60.1999097 

63.2759443 

37 

54 . 0342545 

56.7974351 

59.7339479 

62.8554072 

66.1742226 

38 

56.1149396 

59.0753774 

62.2272966 

65 . 5839309 

69.1594493 

39 

58.2372384 

61.4045733 

64.7829791 

68.3874890 

72.2342328 

40 

60.4019832 

63.7861762 

67.4025535 

71.2681450 

75.4012597 

41 

62.6100228 

66.2213652 

70.0876174 

74,2280190 

78.6632975 

42 

64 . 8622233 

68.7113459 

72 . 8398078 

77.2692895 

82.0231965 

43 

67.1594678 

71.2573512 

75 . 6608030 

80.3941950 

85.4838923 

44 

69.5026571 

73.8606416 

78.5523231 

83.6050353 

89.0484091 

45 

71.8927103 

76 . 5225060 

81.5161312 

86.9041738 

92.7198614 

46 

74 . 3305645 

79.2442624 

84 . 5540344 

90.2940386 

96.5014572 

47 

76.8171758 

82 . 0272583 

87 . 6678853 

93.7771246 

100.396601. 

48 

79.3535193 

84.8728716 

90 . 8595824 

97.3559956 

104 . 408396 

49 

81.9405897 

87.7825113 

94.1310720 

101.033285 

108.540648 

50 

84.5794015 

90.7576178 

97.4843488 

104.811701 

112.796867 
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INTEREST  TABLES  (Continued) 


AMOUNT  OF  ANNUITY  [(1  +  if  -  l]/i  (Continued: 


O 

Rate  i 

n    ,   .02(2  %) 

1 

.0225  (2  i  %) 

.025(21  re) 

.0275(21  7c) 

03(3  %) 

50 

84.5794015 

90.7576178 

97.4843488 

104.811701 

112.796867 

51 

87.2709895 

93 . 7996642 

100.921458 

108.694023 

117.180773 

52 

90.0164093 

96.9101566 

104.444494 

112.683108 

121.696197 

53 

92.8167375 

100.090635 

108 . 055606 

116.781894 

126.347082 

54 

95.6730722 

103 . 342674 

111.756996 

120.993396 

131.137495 

55 

98.5865337 

106.667885 

115.550921 

125.320714 

136.071620 

56 

101.558264 

110.067912 

119.439694 

129 . 767034 

141.1.53768 

57 

104.589430 

113.544440 

123.425687 

1.34 .  33.5627 

146.388381 

58 

107.681218 

117.099190 

127.511329 

139.029857 

151.780033 

59 

110.834843 

120.733922 

131.699112 

143.8.53178 

157.3334.34 

60 

114.051539 

124.450435 

135.991590 

148.809140 

163.053437 

61 

117.332570 

128.250570 

140.391380 

1.53.901.392 

168.945040 

62 

120.679222 

132 . 136208 

144.901164 

159.13.3680 

175.013391 

63 

124.092806 

136.109272 

149 . 523693 

164.509856 

181.263793 

64 

127.574662 

140.171731 

154.261786 

170.033877 

187.701707 

65 

131.126155 

144.325595 

159.118330 

175.709809 

194 . 332758 

66 

134.748679 

148.572921 

164.096289 

181.541829 

201.162741 

67 

138.443652 

152.915811 

169.198696 

187 . 534229 

208.197623 

68 

142.212525 

157.356417 

174.428663 

193.691420 

215.443551 

69 

146.056776 

161.896937 

179.789380 

200.017934 

222 . 906858 

70 

149.977911 

166.539618 

185.284114 

206.518427 

230 . 594064 

71 

153.977469 

171.286759 

190.916217 

213.197684 

238.511886 

72 

158.057019 

176.140711 

196.689122 

220.060621 

246 . 667242 

73 

162.218159 

181.103877 

202.606351 

227.112288 

255.067259 

74 

166 . 462522 

186.178714 

208.671509 

234.357876 

263.719277 

75 

170.791773 

191.367735 

214.888297 

241.802717 

272 . 630856 

76 

175.207608 

196.673509 

221.260504 

249.452292 

281.809781 

77 

179.711760 

202 . 098663 

227.792017 

257.3122.30 

291.264075 

78 

184 . 305996 

207.645883 

234.486818 

265.388316 

301.001997 

79 

188.992115 

213.317916 

241.348988 

273.686495 

311.032057 

80 

193.771958 

219.117569 

248.382713 

282.212873 

321.36.3019 

81 

198.647397 

225.047714 

255.592280 

290.973727 

332 . 003909 

82 

203 . 620345 

231.111288 

262.982087 

299.975505 

342 . 964026 

83 

208.692752 

237.311292 

270.556640 

309.224831 

354 . 252947 

84 

213 . 866607 

243.650796 

278.320556 

318.728514 

365.880536 

85 

219.143939 

250.132939 

286 . 278570 

328.493548 

377 . 8.56952 

86 

224.526818 

256 . 760930 

294 . 435534 

338.527121 

390 . 192660 

87 

230.017354 

263.538051 

302 . 796422 

348.8.36617 

402 . 898440 

88 

235.617701 

270.467657 

311.366333 

359 . 429624 

415.98.5.393 

89 

241.330055 

277.553179 

320.150491 

370.313938 

429 . 464955 

90 

247.156656 

284.798126 

329.154253 

381.497572 

443 . 348904 

91 

253.099789 

292 . 206083 

338.383110 

392.988755 

457.649371 

92 

259.161785 

299 . 780720 

347 . 842687 

404 . 795946 

472 . 378852 

93 

265.345021 

307.525786 

357 . 538755 

416.927834 

487.550217 

94 

271.651921 

315.445117 

367.477223 

429.393350 

503.176724 

95 

278.084960 

323 . 542632 

377.664154 

442.201667 

519.272026 

96 

284 . 646659 

331.822341 

388.105758 

455.362213 

535.850186 

97 

291.339592 

340.288344 

398.808402 

468.884673 

552.925692 

98 

298.166384 

348.944831 

409.778612 

482 . 779002 

570.513463 

99 

305.129712 

357 . 796090 

421.023077 

497.055424 

588.628867 

100 

312.232306 

366 . 846502 

432.548654 

511.724449 

607.287733 
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INTEREST  TABLES  (Continued) 
AMOUNT  OF  ANNUITY  [(1  +  ij"  -  1]  z  (Continued) 


£ 

e3 
>< 

Rate  i 

n 

.035(3i%) 

.04(4 -c) 

.045(4i-c) 

.05(5-1) 

.055(5i^c) 

1 
2 
3 
4 

1.00000000 
2.03500000 
3.10622500 
4.21494288 

1.00000000 
2 . 04000000 
3.12160000 
4.24646400 

1.00000000 
2 . 04500000 
3.13702500 
4.27819113 

1 . 00000000 
2 . 05000000 
3.15250000 
4.31012500 

1.00000000 
2.05500000 
3.16802500 
4.34226638 

5 

6 

7 
8 
9 

5.36246588 
6.55015218 
7.77940751 
9.05168677 
10.36S4958 

5.41632256 
6.63297546 
7 . 89829448 
9.21422626 
10.5827953 

5.47070973 
6.71689166 
8.01915179 
9.38001362 
10.8021142 

5.52563125 
6.80191281 
8.14200845 
9.54910888 
11.0265643 

5.58109103 
6.88805103 
8 . 26689384 
9.72157300 
11.2562595 

10 

11 
12 
13 
14 

11.7313932 
13.1419919 
14.6019616 
16.1130303 
17.6769864 

12.0061071 
13.4863514 
15.0258055 
16.6268377 
18.2919112 

12 . 2882094 
13.8411788 
15.4640318 
17.1599133 
18.9321094 

12.5778925 
14.2067872 
15.9171265 
17.7129828 
19.5986320 

12 . 8753538 
14 . 5834982 
16 . 3855907 
18.2867981 
20.2925720 

15 

16 
17 
18 
19 

19.2956809 
20.9710297 
22.7050157 
24.4996913 
26.3571805 

20.0235876 
21.8245311 
23.6975124 
25.6454129 
27.6712294 

20.7840543 
22.7193367 
24.7417069 
26 . 8550837 
29.0635625 

21.5785636 
23.6574918 
25 . 8403664 
28.1323847 
30.5390039 

22.4086635 
24.6411400 
26.9964027 
29.4812048 
32.1026711 

20 

21 
22 
23 
24 

28.2796818 
30.2694707 
32 . 3289022 
34.4604137 
36.6665282 

29.7780786 
31.9692017 
34.2479698 
36.6178886 
39.0826041 

31.3714228 
33.7831368 
36.3033780 
38.9370300 
41.6891963 

33.0659541 
35.7192518 
38.5052144 
41.4304751 
44.5019989 

34.8683180 
37.7860755 
40 . 8643097 
44.1118467 
47 . 6379983 

25 

26 
27 
28 
29 

38.9498567 
41.3131017 
43 . 7590602 
46.2906273 
48.9107993 

41.6459083 
44.3117446 
47.0842144 
49.9675830 
52 . 9662863 

44.5652101 
47.5706446 
50.7113236 
53 . 9933332 
57.4230332 

47 . 7270988 
51.1134538 
54.6691264 
58 . 4025828 
62.3227119 

51.1525882 
54.9659805 
58.9891094 
63.2335105 
67.7113535 

30 

31 
32 
33 
34 

51.6226773 
54.4294710 
57 . 3.345025 
60.3412101 
63.4531524 

56.0849378 
59 . 3283353 
62.7014687 
66.2095274 
69.8579085 

61.0070697 
64 . 7523878 
68 . 6662452 
72.7562263 
77.0302565 

66 . 4388475 
70.7607899 
75 . 2988294 
80.0637708 
85.0669594 

72 . 4354780 
77.4194293 
82.6774979 
88 . 22476a3 
94.0771221 

35 

36 
37 
38 
39 

66.6740127 
70.0076032 
73 . 4578693 
77 . 0288947 
80.7249060 

73 . 6522249 
77.5983138 
81 . 7022464 
85.9703363 
90.4091497 

81.4966180 
86.1639658 
91.041.3443 
96.1382048 
101.464424 

90.3203074 
95.8363227 
101.628139 
107 . 709546 
114.095023 

100.251364 
106.765189 
113.637274 
120.887324 
128.536127 

40 

41 
42 
43 
44 

84 . 5502777 
88.5095375 
92.6073713 
96.8486293 
101.238331 

95.0255157 
99.8265363 
104.819598 
110.012382 
115.412877 

107.030323 
112.846688 
118.924789 
125.276404 
131.913842 

120.799774 
127.839763 
135.231751 
142.9933.39 
151.143006 

136.605614 
145.118923 
154.100464 
163 . 575989 
173 . 572669 

45 

46 
47 
48 
49 

105.781673 
110.484031 
115.350973 
120.388257 
125.601846 

121.029392 
126.870568 
132.945390 
139.263206 
145.833734 

138.849965 
146.098214 
153.672633 
161.587902 
169.859357 

159.700156 
168.685164 
178.119422 
188.025393 
198.426663 

184.119165 
195.245719 
206 . 984234 
219.368367 
232.433627 

50 

130.997910 

152.667084 

178.503028 

209.347996 

246.217476 
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INTEREST  TABLES  (Continued) 
AMOUNT  OF  ANNUITY  [(1  +  i"  -  1]  2  (Continued) 


ci 

Rate  i 

n 

.06(6%) 

.065(61  %) 

.07(7%) 

.075(7i  %) 

.08(8%) 

1 

1.00000000 

1.00000000 

1.00000000 

1.00000000 

1 . 00000000 

2 

2 . 06000000 

2 . 06500000 

2.07000000 

2.07500000 

2 . 08000000 

3 

3 . 18360000 

3.19922500 

3.21490000 

3 . 23062500 

3 . 24640000 

4 

4.37461600 

4.40717463 

4.43994300 

4.47292188 

4.50611200 

5 

5.63709296 

5.69364098 

5.75073901 

5.80839102 

5.86660096 

6 

6.97531854 

7.06372764 

7.15329074 

7 . 24402034 

7.33592904 

7 

8.39383765 

8 . 52286994 

8.65402109 

8.78732187 

8.92280336 

8 

9.89746791 

10.0768565 

10.2598026 

10.4463710 

10.6.366276 

9 

11.4913160 

11.7318522 

11.9779887 

12.2298488 

12.4875578 

10 

13.1807949 

13.4944225 

13.8164480 

14.1470875 

14.4865625 

11 

14.9716426 

15.3715600 

15.7835993 

16.2081191 

16.6454875 

12 

16.8699412 

17.3707114 

17.8884513 

18.4237280 

18.9771265 

13 

18.8821377 

19.4998076 

20.1406429 

20.8055076 

21.49.52966 

14 

21.0150659 

21.7672951 

22 . 5504879 

23 . 3659207 

24.2149203 

15 

23 . 2759699 

24.1821693 

25.1290220 

26.1183647 

27.1521139 

16 

25.6725281 

26.7540103 

27 . 8880536 

29.0772421 

30.3242830 

17 

28.2128798 

29.4930210 

30.8402173 

32 . 2580352 

33 . 7502257 

18 

30.9056525 

32.4100674 

33 . 9990325 

35.0773879 

37.4502437 

19 

33.7599917 

35.5167218 

37.3789648 

39.3531919 

41.4462632 

20 

36.7855912 

38 . 8253087 

40.9954923 

43.3046813 

45.7619643 

21 

39.9927267 

42 . 3489537 

44.8651768 

47 . 5525324 

50.4229214 

22 

43 . 3922903 

46.1016357 

49.0057392 

52.1189724 

55 . 4567552 

23 

46 . 9958277 

50 . 0082420 

53.4.361409 

57.0278953 

60 . 8932956 

24 

50.8155774 

54.3546278 

58.1766708 

62.3049874 

66.7647592 

25 

54.8645120 

58.8876786 

63.2490377 

67.9778615 

73.1059400 

26 

59.1563827 

63.715.3777 

68.6764704 

74.0762011 

79.9544151 

27 

63 . 7057657 

68 . 8568772 

74 .  48382.33 

80.6319162 

87 . 3507684 

28 

68.5281116 

74.3325743 

80 . 6976909 

87.679.3099 

95.3388298 

29 

73.6397983 

80.1641916 

87.3465293 

95.2552582 

103 . 965936 

30 

79.0581862 

86 . 3748640 

94.4607863 

103.399403 

113.283211 

31 

84.8016774 

92 . 9892302 

102.073041 

112.154358 

123 . 345868 

32 

90.8897780 

100.033530 

110.218154 

121.565935 

134.213537 

33 

97.3431647 

107.535710 

118.93.3425 

131.683380 

145.950620 

34 

104.183755 

115.525531 

128.258765 

142 . 559633 

158.626670 

35 

111.434780 

124.034690 

138.236878 

154.251606 

172.316804 

36 

119.120867 

133.096945 

148.91.3460 

166 . 820476 

187.102148 

37 

127.268119 

142.748247 

160.337402 

180.332012 

203 . 070320 

38 

135.904206 

153.026883 

172.561020 

194.856913 

220.315945 

39 

145.058458 

163.973630 

185.640292 

210.471181 

238.941221 

40 

154.761966 

175.631916 

199.635112 

227.256520 

2.50.056519 

41 

165 . 047684 

188.047990 

214.609570 

245.300759 

280.781040 

42 

175 . 950545 

201.271110 

230.632240 

264.698315 

304 . 243523 

43 

187.507577 

215.353732 

247.776496 

285.550689 

329 . 583005 

44 

199.758032 

230.351725 

266.120851 

307.966991 

356.949646 

45 

212.743514 

246.324587 

285.749311 

332.064515 

386.505617 

46 

226.508125 

263.335685 

306.751763 

357.969354 

418.426067 

47 

241.098612 

281.452504 

329.224386 

385.817055 

452.900152 

48 

256 . 564529 

300.746917 

353.270093 

415.753334 

490.132164 

49 

272 . 958401 

321.295467 

378.999000 

447.934835 

530.342737 

50 

290.335905 

343.179672 

406 . 528929 

482 . 529947 

573.770156 
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INTEREST  TABLES  (Continued) 
PRESENT  VALUE  OF  ANNUITY  [!-(!+  i)-"]/i 

The  follo\\"ing  table  gives  the  present  value  of  an  annuity  of  unit  value 
per  period  for  a  term  of  n  periods  at  rate  of  interest  i  per  period;  usually 
indicated  as  a-,  at  i. 


U 

Rate  i 

n 

.0025  (i^c) 

.004167 ( A  T-c) 

.005(irc) 

.005833(1^5  70) 

.0075(1  7c) 

1 

0.99750623 

0.99585062 

0.99502488 

0.99420050 

0.99255583 

2 

1.99252492 

1.98756908 

1.98509938 

1.98263513 

1.97772291 

3 

2.98506227 

2.97517253 

2.97024814 

2.96533732 

2.95555624 

4 

3.97512446 

3 . 95867804 

3.95049566 

3 . 94234034 

3.92611041 

5 

4.96271766 

4.93810261 

4.92586633 

4.91367722 

4.88943961 

6 

5.94784804 

5.91346318 

5.89638441 

5.87938083 

5 . 84559763 

7 

6.930o2174 

6.88477661 

6 . 86207404 

6 . 83948384 

6 . 79463785 

8 

7.91074487 

7 . 85205970 

7.82295924 

7.79401874 

7.73661.325 

9 

8.88852357 

8.81532916 

8.77906392 

8.74301780 

8.67157642 

10 

9.86386391 

9.77460165 

9.73041186 

9.68651314 

9.59957958 

11 

10.8367720 

10.7298938 

10.6770267 

10.6245367 

10.5206745 

12 

11.8072538 

11.6812220 

11.6189321 

11.5571201 

11.4349127 

13 

12.7753156 

12.6286028 

12.5561513 

12.4842951 

12.342.3451 

14 

13.7409631 

13 . 5720526 

13.4887078 

13.4060929 

13 . 2430224 

15 

14 . 7042026 

14.5115877 

14.4166246 

14.3225447 

14.1369950 

16 

15.6650400 

15.4472242 

15.3399250 

15.2336816 

15.0243126 

17 

16.6234813 

16.3789785 

16.2586319 

16.1395343 

15.9050249 

18 

17.5795325 

17.3068665 

17.1727680 

17.0401335 

16.7791811 

19 

18.5331995 

18.2309044 

18.0823562 

17.9355097 

17.6468298 

20 

19.4844883 

19.1511082 

18.9874191 

18.8256931 

18.5080197 

21 

20.4334048 

20.0674936 

19.8879793 

19.7107140 

19.3627987 

22 

21.3799549 

20.9800766 

20.7840590 

20.5906021 

20.2112146 

23 

22.3241445 

21.8888730 

21.6756806 

21.465.3874 

21.0533147 

24 

23.2659796 

22 . 7938984 

22 .  5628662 

22 . 3350993 

21.8891461 

25 

24 . 2054659 

23.6951685 

23.4456380 

23.1997673 

22.7187555 

26 

25.1426094 

24 . 5926989 

24.3240179 

24.0594207 

23.5421891 

27 

26.0774158 

25.4865052 

25.1980278 

24.9140885 

24.3594929 

28 

27.0098911 

26 . 3766027 

26 . 0676894 

25.7637997 

25.1707125 

29 

27.9400410 

27.2630068 

26.9330242 

26.6085830 

25.9758933 

30 

28.8678713 

28.1457329 

27.7940540 

27.4484669 

26.7750802 

31 

29.7933879 

29.0247963 

28 . 6508000 

28.2834799 

27.5683178 

32 

30.7165964 

29.9002120 

29 . 5032835 

29.1136503 

28 . 3556504 

33 

31.6375026 

30.7719954 

30.3515259 

29.9390061 

29.1371220 

34 

32.5561123 

31.6401614 

31.1955482 

30.7595752 

29.9127762 

35 

33.4724313 

32.5047250 

32.0353713 

31.57.53855 

30 . 6826563 

36 

34.3864651 

33,3657013 

32.8710162 

32.3864645 

31.4468053 

37 

35.2982196 

34.2231050 

33.7025037 

33.1928396 

32.2052658 

38 

36.2077003 

35.0769511 

34 . 5298544 

33.9945381 

32.9580802 

39 

37.1149130 

35.9272542 

35.3530890 

34.7915872 

33.7052905 

40 

38.0198634 

36.7740290 

36.1722279 

35.5840137 

34.4469384 

41 

38.9225570 

37.6172903 

36.9872914 

36.3718446 

35.1830654 

42 

39.8229995 

38.4570526 

37.7982999 

37.1551065 

35.9137126 

43 

40.7211965 

39.2933304 

38.6052735 

37.9338259 

36.6389207 

44 

41.6171536 

40.1261382 

39.4082324 

38.7080290 

37.3587302 

45 

42.5108764 

40.9554903 

40.2071964 

39.4777422 

38.0731814 

46 

43.4023705 

41.7814011 

41.0021855 

40.2429914 

38.7823140 

47 

44.2916414 

42 . 6038849 

41.7932194 

41.0038026 

39.4861677 

48 

45.1786946 

43.4229559 

42.5803178 

41.7602014 

40.1847819 

49 

46.0635358 

44.2386283 

43.3635003 

42.5122135 

40.8781954 

50 

46.9461704 

45.0509162 

44.1427864 

43.2598643 

41.5664471 
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INTEREST  TABLES  (Continued) 


PRESENT  VALUE  OF  ANNUITY  [!-(!+  i)-"]/i 
(Continued) 


Rate  i 


.0025(i%) 


46.9461704 
47 . 8266039 
48.7048418 
49 . 5808895 
50.4547527 

51.3264366 
52.1959467 
53 . 0632885 
53 . 9284673 
54.7914886 

55.6523577 
56.5110800 
57.3676608 
58.2221056 
59.0744195 

59 . 9246080 
60.7726763 
61.6186297 
62.4624736 
63.3042130 

64.1438534 
64.9813999 
65.8168577 
66.6502322 
67.4815283 

68.3107515 
69.1379067 
69 . 9629992 
70.7860341 
71.6070166 

72.4259517 
73 . 2428446 
74 . 0577003 
74.8705240 
75.6813207 

76 . 4900955 
77 . 2968533 
78.1015993 
78.9043385 
79 . 7050758 

80.5038163 
81 . 3005649 
82 . 0953265 
82.8881063 
83 . 6789090 

84 . 4677397 
85.2546031 
86 . 0395044 
86 . 8224483 
87.6034397 

88.3824835 


.004167(A%) 


45.0509162 
45.8598335 
46.6653944 
47.4676127 
48.2665022 

49.0620769 
49 . 8543505 
50.6433366 
51.4290489 
52.2115009 

52 . 9907063 
53.7666785 
54 . 5394309 
55.3089768 
56.0753296 

56.8385025 
57 . 5985087 
58.3553614 
59.1090736 
59.8596583 

60.6071286 
61.3514974 
62.0927775 
62.8309817 
63.5661229 

64.2982136 
65.0272667 
65 . 7532946 
66.4763100 
67.1963253 

67.9133530 
68.6274055 
69.3384951 
70.0466341 
70.7518348 

71.4541094 
72.1534699 
72.8499285 
73 . 5434973 
74.2341882 

74.9220131 
75 . 6069840 
76.2891127 
76.9684110 
77 . 6448906 

78.3185633 
78 . 9894406 
79 . 6575342 
80.3228557 
80.9854164 

81 . 6452280 


.005 (t  %) 


44 . 1427864 
44.9181954 
45.6897466 
46.4574593 
47.2213526 

47.9814454 
48.7377566 
49 . 4903050 
50.2391095 
50.9841886 

51.7255608 
52.4632445 
53.1972582 
53 . 9276201 
54 . 6543484 

55.3774611 
56.0969762 
56.8129117 
57.5252852 
58.2341147 

58.9394176 
59.6412115 
60.3395139 
61.0343422 
61.7257137 

62.4136454 
63.0981547 
63 . 7792584 
64.4569735 
65.1313169 

65 . 8023054 
66.4699556 
67.1342842 
67.7953076 
68.4530424 

69.1075049 
69.7587114 
70.4066780 
71.0514209 
71.6929561 

72.3312996 
72.9664672 
73 . 5984749 
74.2273382 
74.8530728 

75.4756943 
76,0952183 
76.7116600 
V7 . 3250348 
77 . 9353580 

78 . 5426448 
227 


.005833  (i^g%) 

43.2598643 
44.0031791 
44.7421830 
45.4769011 
46.2073582 

46.9335789 
47.6555880 
48.3734098 
49 . 0870686 
49 . 7965885 

50.5019935 
51.2033075 
51.9005543 
52.5937574 
53.2829402 

53.9681262 
54 . 6493384 
55.3265999 
55.9999336 
56.6693623 

57.3349087 
57.9965952 
58.6544443 
59.3084781 
59.9587190 

60.6051887 
61.2479092 
61.8869023 
62.5221895 
63.1537924 

63.7817323 
64.4060304 
65 . 0267080 
65.6437859 
66.2572851 

66.8672262 
67.4736301 
68.0765171 
68.6759076 
69.2718220 

69 . 8642803 
70.4533027 
71.0389091 
71.6211192 
72.1999528 

72.7754295 
73.3475687 
73.9163897 
74.4819119 
75.0441544 

75.6031361 


.0075(1%) 


41.5664471 
42.2495753 
42.9276181 
43.6006135 
44.2685990 

44.9316119 
45.5896893 
46.2428678 
46.8911839 
47 . 5346738 

48.1733735 
48.8073186 
49.4365445 
50.0610864 
50.6809791 

51.2962571 
51.9069550 
52.5131067 
53.1147461 
53.7119068 

54.3046221 
54 . 8929252 
55 . 4768488 
56 . 0564256 
56.6316879 

57.2026679 
57.7693975 
58.3319081 
58.8902314 
59 . 4443984 

59.9944401 
60.5403872 
61.0822702 
61.6201193 
62.1539646 

62 . 6838358 
63 . 2097626 
63.7317743 
64 . 2499000 
64.7641688 

65 . 2746092 
65.7812498 
66.2841189 
66 . 7832446 
67.2786547 

67 . 7703768 
68 . 2584386 
68.7428671 
69 . 2236894 
69 . 7009324 

70.1746227 


INTEREST  TABLES  (Continued) 


PRESENT  VALUE  OF  ANNUITY  [1  -  (1  +  i)  -'»]/i 
(Continued) 


Rate  i 

n 

.01(1  ^c) 

.01125(11%) 

.0125(U%) 

.015(lir.) 

.0175(11 -o) 

1 

0.99009901 

0.98887515 

0.98765432 

0.98522167 

0.98280098 

2 

1.97039506 

1 . 96674923 

1.96311538 

1 .  95588342 

1.94869875 

3 

2.94098521 

2 . 93374460 

'•   2.92653371 

2.91220042 

2 . 89798403 

4 

3.90196555 

3.88998230 

3 . 87805798 

3.85438465 

3 . 83094254 

i 

4.85343124 

4 . 83558200 

4.81783504 

4.78264497 

4 . 74785508 

6 

5.79547647 

5 . 7706C205 

5 . 74600992 

5.69718717 

5.64899762 

7 

6.72819453 

6.69533948 

6 . 66272585 

6.59821396 

6.53464139 

8 

7.65167775 

7.60973002 

7.56812429 

7.48592508 

7.40505297 

9 

8.56601758 

8.51394810 

8.46234498 

8.36051732 

8.26049432 

le 

9.47130453 

9.40810690 

9.34552591 

9.22218455 

9.10122291 

11 

10.3676282 

10.2923183 

10.2178034 

10.0711178 

9.92749181 

12 

11.2550775 

11.1666930 

11.0793120 

10.9075052 

10.7395497 

13 

12.1337401 

12.  as  13404 

11.9301847 

11.7315322 

11.5376410 

14 

13.0037030 

12.8863688 

12 . 7705527 

12.5433815 

12.3220059 

15 

13 . 8650525 

13.7318851 

13 . 6005459 

13.3432330 

13.0928805 

16 

14.7178738 

14.5679951 

14.4202923 

14.1312640 

13.8504968 

17 

15.5622513 

15.3948036 

15.2299183 

14.9076493 

14.5950828 

18 

16 . 3982686 

16.2124139 

16.0295489 

15.6725609 

15.3268627 

19 

17.2260085 

17.0209285 

16.8193076 

16.4261684 

16.0460567 

26 

18.0455530 

17.8204485 

17.5993161 

17.1686388 

16.7528813 

21 

18.8569831 

18.6110739 

18.3696949 

17.9001367 

17.4475492 

22 

19.6603793 

19.3929037 

19.1305629 

18.6208244 

18.1302695 

23 

20.4558211 

20.1660358 

19.8820374 

19.3308614 

18.8012476 

24 

21 . 2433873 

20.9305669 

20.6242345 

20.0304054 

19.4606856 

25 

22.0231557 

21.6865928 

21.3572687 

20.7196112 

20.1087820 

26 

22.7952037 

22 . 4342079 

22.0812530 

21.3986317 

20.7457317 

27 

23.5596076 

23.1735060 

22.7962993 

22.0676175 

21.3717264 

28 

24.3164432 

23.9045795 

23.5025178 

22.7267167 

21.9869547 

29 

25.0657853 

24.6275199 

24.2000176 

23 . 3760756 

22.5916017 

3« 

25.8077082 

25.3424177 

24.8889062 

24.0158380 

23 . 1858493 

31 

26.5422854 

26.0493623 

25.5692901 

24.6461458 

23 . 7698765 

32 

27.2695895 

26.7484424 

26.2412742 

25.2671387 

24.3438590 

33 

27.9896925 

27.4397452 

26.9049622 

25.8789544 

24 . 9079695 

34 

28.7026659 

28.1233575 

27 . 5604564 

26.4817285 

25 . 4623779 

3i 

29.4085801 

28.7993646 

28.2078582 

27 . 0755946 

26.0072510 

36 

30.1075050 

29.4678513 

28.8472674 

27.6606843 

26 . 5427528 

37 

30.7995099 

30.1289011 

29 . 4787826 

28.2371274 

27  0690445 

38 

31.4846633 

30.7825969 

30.1025013 

28.8050516 

27 . 5862846 

39 

32.1630330 

31.4290204 

30.7185198 

29.3645829 

28 .  0946286 

4« 

32.8346861 

32.0682526 

31.3269332 

29.9158452 

28.5942295 

41 

33 . 4996892 

32.7003734 

31.9278352 

30.4589608 

29 . 0852379 

42 

34.1581081 

33 . 3254620 

32.5213187 

30.9940500 

29.5678014 

43 

34.8100081 

33.9435965 

33 . 1074753 

31.5212316 

30 . 0420652 

44 

35 . 4554535 

34 . 5548544 

33.6863954 

32.0406222 

30.5081722 

45 

36 . 0945084 

35.1593121 

34.2581683 

32 . 5523372 

30.9662626 

46 

36.7272361 

35.7570454 

34 . 8228822 

33.0564898 

31.4164743 

47 

37.3536991 

36.3481289 

35.3806244 

33.5531920 

31. 8.589428 

48 

37.9739595 

36 . 9326367 

35.9314809 

34.0425536 

32.2938013 

49 

38 . 5880787 

37.5106420 

36 . 4755367 

34 . 5246834 

32.7211806 

50 

39.1961175 

38.0822171 

37.0128758 

34 . 9996881 

33.1412095 
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INTEREST  TABLES  (Continued) 


PRESENT  VALUE  OF  ANNUITY  [1  -  (1  +  z)-"l/i 
(Continued) 


Rate  i 


.01(1%) 


39.1961175 
39.7981362 
40.3941942 
40.9843507 
41.5686641 

42.1471922 
42.7199922 
43.2871210 
43.8486347 
44.4045888 

44.9550384 
45.5000380 
46.0396416 
46 . 5739026 
47.1028738 

47.6266078 
48.1451562 
48.6585705 
49.1669015 
49.6701995 

50.1685143 
50.6618954 
51.1503915 
51.6340510 
52.1129218 

52.5870512 
53.0564864 
53.5212736 
53.9814590 
54.4370882 

54.8882061 
55.3348575 
55 . 7770867 
56.2149373 
56 . 6484528 

57.0776760 
57.5026495 
57.9234154 
58.3400152 
58.7524903 

59.1608815 
59 . 5652292 
59.9655735 
60.3619539 
60 . 7544098 

61.1429800 
61 . 5277030 
61.9086168 
62.2857592 
62.6591676 


100  63.0288788 


.01125(H%) 


38.0822171 
38.6474335 
39.2063619 
39.7590723 
40.3056339 

40.8461151 
41.3805836 
41.9091061 
42.4317490 
42.9485775 

43.4596563 
43.9650495 
44 . 4648203 
44.9590312 
45.4477441 

45.9310201 
46.4089197 
46.8815028 
47 . 3488285 
47.8109553 

48.2679409 
48.7198427 
49.1667171 
49 . 6086202 
50.0456071 

50.4777326 
50 . 9050508 
51.3276151 
51.7454785 
52.1586932 

52.5673109 
52.9713829 
53 . 3709596 
53.7660910 
54.1568267 

54.5432156 
54 . 9253059 
55.3031455 
55.6767817 
56.0462613 

56.4116304 
56 . 7729349 
57.1302199 
57.4835.302 
57.8329100 

58.1784029 
58.5200523 
58.8579010 
59.1919911 
59.5223645 

59.8490625 


.0125(U%) 


37.0128758 
37.5435810 
38.0677343 
38.5854166 
39.0967078 

39.6016867 
40.1004313 
40.5930186 
41.0795245 
41.5600242 

42.0.345918 
42 . 5033005 
42 . 9662228 
43 . 4234299 
43 . 8749925 

44 . 3209802 
44.7614619 
45.1965056 
45.6261784 
46 . 0505466 

46.4696756 
46.8836302 
47.2924743 
47 . 6962709 
48.0950824 

48 . 4889703 
48.8779953 
49.2622176 
49.6416964 
50.0164903 

50.3866571 
50.7522539 
51.1133372 
51.4699626 
51.8221853 

52.1700596 
52.5136391 
52.8529769 
53.1881253 
53.5191361 

53 . 8460604 
54.1689485 
54 . 4878504 
54.8028152 
55.1138915 

55.4211274 
55 . 7245703 
56 . 0242670 
56 . 3202637 
56.6126061 

56.9013394 
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.015(U%) 


34.9996881 
35.4676730 
35.9287419 
36.3829969 
36 . 8305388 

37.2714668 
37.7058786 
38.1338706 
38.5555375 
38.9709729 

39.3802689 
39.7835161 
40.1808041 
40.5722208 
40.9578530 

41.3377862 
41.7121046 
42.0808912 
42.4442278 
42.8021949 

43.1548718 
43 . 5023368 
43 . 8446668 
44.1819377 
44.5142243 

44.8416003 
45.1641383 
45.4819096 
45 . 7949848 
46.1034333 

46.4073235 
46.7067227 
47.0016972 
47.2923125 
47 . 5786330 

47.8607222 
48.1386425 
48.4124557 
48 . 6822224 
48.9480023 

49 . 2098545 
49.4678370 
49.7220069 
49 . 9724206 
50.2191335 

50.4622005 
50.7016754 
50.9376112 
51.1700603 
51 . 3990742 


.0175(lf  %) 


33.1412095 
33 . 5540142 
33.9597191 
34.3584463 
34.7503158 

35.1354455 
35.5139513 
35 . 8859473 
36.2515452 
36.6108553 

36.9639855 
37.3110423 
37.6521300 
37.9873514 
38.3168072 

38 . 6405968 
38.9588175 
39.2715651 
39.5789337 
39.8810160 

40.1779027 
40.4696832 
40.7564454 
41.03827.56 
41.3152586 

41 . 5874777 
41.8550149 
42.1179508 
42.3763644 
42 . 6303336 

42.8799347 
43 . 1252430 
43 . 3663322 
43 . 6032749 
43.8361424 

44 . 0650048 
44.2899310 
44.5109887 
44.7282444 
44.9417636 

45.1516104 
45.3578480 
45 . 5605386 
45.7597431 
45.9555215 

46.1479327 
46.3370345 
46.5228841 
46 . 7055372 
46 . 8850488 


51.6247037   47.0614730 


INTEREST  TABLES  (Continued) 


PRESENT  VALUE  OF  ANNUITY  [1 
(Continued) 


-  (1  +  I)-"]// 


Rate  i 

n 

.02(2  %) 

.0225(21  %) 

.025(21  %) 

.0275(21  %) 

.03(3%) 

1 

0.98039216 

0.97799511 

0.97560976 

0.97323601 

0.97087379 

2 

1.94156094 

1.93446955 

1.92742415 

1.92042434 

1.91346970 

3 

2 . 88388327 

2 . 86989687 

2 .  856023.56 

2.84226213 

2.82861135 

4 

3 . 80772870 

3.78474021 

3.76197421 

3.73942787 

3.71709840 

5 

4.71345951 

4.67945253 

4.64582850 

4.61258186 

4.57970719 

6 

5.60143089 

5.55447680 

5.508125.36 

5.46236678 

5.41719144 

7 

6.47199107 

6.41024626 

6 . 34939060 

6 . 28940806 

6.23028296 

8 

7.32548144 

7.24718461 

7.17013717 

7.09431441 

7.01969219 

9 

8.16223671 

8.06570622 

7.97086553 

7.87767826 

7.78610892 

10 

8.98258501 

8.86621635 

8.75206393 

8.64007616 

8.53020284 

11 

9 . 78684805 

9.64911134 

9.51420871 

9.38206926 

9.25262411 

12 

10.5753412 

10.4147788 

10.2577646 

10.1042037 

9.95400399 

13 

11.3483737 

11.1635979 

10.9831850 

10.8070109 

10.6349553 

14 

12.1062488 

11.8959392 

11.6909122 

11.4910081 

11.2960731 

15 

12.8492635 

12.6121655 

12.3813777 

12.1566989 

11.9379351 

16 

13.5777093 

13.3126313 

13.0550027 

12.8045732 

12.5611020 

17 

14.2918719 

13.9976834 

13.7121977 

13.4351077 

13.1661185 

18 

14.9920313 

14.6676611 

14.3533636 

14.0487666 

13.7535131 

19 

15.6784620 

15.3228959 

14.9788913 

14.6460016 

14.3237991 

20 

16.3514333 

15.9637124 

15.5891623 

15.2272521 

14.8774749 

21 

17.0112092 

16.5904277 

16.1845486 

15.7929461 

15.4150241 

22 

17.6580482 

17.2033523 

16.7654132 

16.3434999 

15.9369166 

23 

18.2922041 

17.8027896 

17.3321105 

16.8793186 

16.4436084 

24 

18.9139256 

18.3890362 

17.8849858 

17.4007967 

16.9355421 

25 

19.5234565 

18.9623826 

18.4243764 

17.9083180 

17.4131477 

26 

20.1210358 

19.5231126 

18.9506111 

18.4022559 

17.8768424 

27 

20.7068978 

20.0715038 

19.4640109 

18.8829741 

18.3270315 

28 

21.2812724 

20.6078276 

19.9648887 

19.3508264 

18.7641082 

29 

21.8443847 

21.1323498 

20.4535499 

19.8061571 

19.1884546 

30 

22 . 3964556 

21.6453298 

20.9302926 

20.2493013 

19.6004413 

31 

22.9377015 

22.1470219 

21.3954074 

20 . 6805852 

20 . 0004285 

32 

23 . 4683348 

22.6376742 

21.8491780 

21.1003262 

20.3887655 

33 

23.9885636 

23.1175298 

22.2918809 

21.5088333 

20.7657918 

34 

24.4985917 

23.5868262 

22.7237863 

21.9064071 

21.1318367 

35 

24.9986193 

24.0457958 

23.1451573 

22.2933403 

21.4872201 

36 

25.4888425 

24.4946658 

23.5562511 

22.6699175 

21.8322525 

37 

25.9694534 

24.9336585 

23.9573181 

23.0364161 

22.1672354 

38 

26 . 4406406 

25.3629912 

24.3486030 

23.3931057 

22.4924616 

39 

26.9025888 

25.7828765 

24.7303444 

23.7402488 

22.8082151 

40 

27.3554792 

26.1935222 

25.1027751 

24.0781011 

23.1147720 

41 

27.7994895 

26.5951317 

25.4661220 

24.4069110 

23.4124000 

42 

28.2347936 

26.9879039 

25.8206068 

24.7269207 

23.7013592 

43 

28.6615623 

27.3720332 

26.1664457 

25.0383656 

23.9819021 

44 

29.0799631 

27.7477097 

26.5038495 

25.3414751 

24.2542739 

45 

29.4901599 

28.1151195 

26 . 8330239 

25.6364721 

24.5187125 

46 

29.8923136 

28.4744445 

27.1541696 

25.9235738 

24.7754491 

47 

30.2865820 

28.8258626 

27.4674826 

26.2029915 

25.0247078 

48 

30.6731196 

29.1695478 

27.7731537 

26.4749309 

25.2667066 

49 

31.0520780 

29.5056702 

28.0713695 

26.7395922 

25.5016569 

50 

31.4236059 

29 . 8343963 

28.3623117 

26.9971700 

25.7297640 
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INTEREST  TABLES  (Continued) 


PRESENT  VALUE  OF  ANNUITY  [!-(!  +  0""]/i 
(Continued) 


2 

> 

Rate  i 

n 

.02(2  ^c) 
31.4236059 

.0225(21  To) 
29.8343963 

.025(2§^c) 
28.3623117 

.0275(21%) 
26.9971700 

.03(3%) 

50 

25.7297640 

51 

31.7878489 

30.1558888 

28.6461577 

27.2478540 

25.9512272 

52 

32.1449499 

30.4703069 

28.9230807 

27.4918287 

26.1662400 

53 

32.4950489 

30.7778062 

29.1932495 

27.7292737 

26.3749903 

54 

32.8382833 

31.0785391 

29.4568288 

27 . 9603637 

26.5776605 

55 

33.1747875 

31.3726544 

29.7139793 

28.1852688 

26.7744276 

56 

33 . 5046936 

31.6602977 

29.9648578 

28.4041545 

26.9654637 

57 

33.8281310 

31.9416114 

30.2096174 

28.6171820 

27.1509357 

58 

34.1452265 

32.2167349 

30.4484072 

28.8245081 

27.3310055 

59 

34.4561044 

32.4858043 

30.6813729 

29.0262852 

27 . 5058306 

60 

34.7608867 

32.7489529 

30.9086565 

29.2226620 

27 . 6755637 

61 

35.0596928 

33.0063109 

31.1303966 

29.4137830 

27.8403531 

62 

35.3526400 

33.2580057 

31.3467284 

29.5997888 

28.000.3428 

63 

35 . 6398432 

33.5041621 

31.5577838 

29.7808163 

28.1556726 

64 

35.9214149 

33.7449018 

31.7636915 

29.9569989 

28.3064783 

65 

36.1974655 

33.980.3440 

31.9645771 

30.1284661 

28.4528915 

66 

36.4681035 

34.2106054 

32.1605630 

30.2953441 

28 . 5950403 

67 

36 . 7334348 

34.4357999 

32.3517688 

30.4577558 

28.73.30488 

68 

36.9935635 

34.6560391 

32.5383110 

30.6158207 

28.8670.377 

69 

37.2485917 

34.8714318 

32.7203034 

30.7696552 

28.9971240 

70 

37.4986193 

35.0820849 

32.8978570 

30.9193725 

29.1234214 

71 

37.7437444 

35.2881026 

33.0710800 

31.0650827 

29.2460401 

72 

37.9840631 

35.4895869 

33 . 2400780 

31.2068931 

29 . 3650875 

73 

38.2196697 

35.6866376 

33.4049542 

31.. 3449082 

29.4806675 

74 

38.4506566 

35.8793521 

33 . 5658089 

31.4792294 

29.5928811 

75 

38.6771143 

36.0678261 

33 . 7227404 

31.6099556 

29.7018263 

76 

38.8991317 

36.2521526 

33.8758443 

31.7371830 

29 . 8075983 

77 

39.1167958 

36.4324231 

34.0252140 

31.86100.54 

29.9102896 

78 

39.3301919 

36.6087267 

34.1709405 

31.9815138 

.30.0099899 

79 

39 . 5394039 

36.7811509 

34.3131127 

32.0987969 

30.1067863 

80 

39.7445136 

36.9497808 

34.4518172 

32.2129410 

30.2007634 

81 

39.9456016 

37.1147000 

34.5871388 

32 . 3240301 

30.2920033 

82 

40.1427466 

37.2759903 

34.7191598 

32.4321461 

30.3805858 

83 

40.3360261 

37.4337313 

34 . 8479607 

32.5373685 

.30.4665881 

84 

40.5255158 

37.5880013 

34.9736202 

32.6397747 

30.5500856 

85 

40.7112900 

37.7388765 

35.0962149 

32.7394401 

30.6311510 

86 

40.8934216 

37.8864318 

35.2158194 

32.8364380 

30.7098554 

87 

41.0719819 

38.0307402 

35.3325067 

32 . 9308399 

30.7862673 

88 

41.2470411 

38.1718730 

35.4463480 

33.0227153 

30.8604537 

89 

41.4186677 

38.3099003 

35.5574127 

33.1121317 

30.9324794 

90 

41.5869292 

38.4448902 

35.6657685 

33.1991549 

31.0024071 

91 

41.7518913 

38.5769098 

35.7714814 

33.2838490 

31.0702982 

92 

41.9136190 

38.7060242 

35.8746160 

33.3662764 

31.1362118 

93 

42.0721754 

38.8322975 

35.9752352 

33.4464978 

31.2002057 

94 

42.2276230 

38.9557922 

36.0734002 

33.5245720 

31.2623356 

95 

42.3800225 

39.0765694 

36.1691709 

33.6005567 

31.3226559 

96 

42 . 5294339 

39.1946889 

36.2626057 

33.6745078 

31.3812193 

97 

42.6759155 

39.3102092 

36.3537617 

33 .  7464796 

31.4380770 

98 

42.8195250 

39.4231875 

36.4426943 

33.816.5251 

31.4932787 

99 

42.9603187 

39.5336797 

36.5294579 

33.8846960 

31.5468725 

100 

43.0983516 

39.6417405 

36.6141053 

33.9510423 

31.5989053 
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INTEREST  TABLES  (Continued) 


PRESENT  VALUE  OF  ANNUITY  [1  -  (1  +  f) "'']// 
(Continued) 


u 
ci 

a; 

Rate  % 

n 

.035(31%) 

.04(4%) 

.045(4i  %) 

.05(5%) 

.055(51%) 

1 

0.96618357 

0.96153846 

0.95693780 

0.95238095 

0.94786730 

2 

1.89969428 

1.88609467 

1.87266775 

1.85941043 

1.84631971 

3 

2.80163698 

2.77509103 

2.74896435 

2 . 72324803 

2.697933.38 

4 

3.67307921 

3.62989522 

3 . 58752570 

3 . 54595050 

3.50515012 

5 

4.51505238 

4.45182233 

4.38997674 

4.32947667 

4.27028448 

6 

5.32855302 

5.24213686 

5.15787248 

5.07569207 

4.99553031 

7 

6.11454398 

6 . 00205467 

5.89270094 

5.78637340 

5.68296712 

8 

6.87395554 

6.73274487 

6 . 59588607 

6.46321276 

6.33456599 

9 

7.60738651 

7.43533161 

7.26879050 

7.10782168 

6.95219525 

10 

8.31660532 

8.11089578 

7.91271818 

7.72173493 

7.53762583 

11 

9.00155104 

8.76047671 

8.52891692 

8.30641422 

8.092536.33 

12 

9.66333433 

9.38507376 

9.11858078 

8.86325164 

8.61851785 

13 

10.3027385 

9 . 98564785 

9 . 68285242 

9.39357299 

9.11707853 

14 

10.9205203 

10.5631229 

10.2228253 

9.89864094 

9 . 58964790 

15 

11.5174109 

11.1183874 

10.7395457 

10.3796580 

10.0375809 

16 

12.0941168 

11.6522956 

11.2340150 

10.8377696 

10.4621620 

17 

12.6513206 

12.1656689 

11.7071914 

11.2740662 

10.8646086 

18 

13.1896817 

12.6592970 

12.1599918 

11.6895869 

11.2460745 

19 

13 . 7098374 

13 . 1339394 

12.5932936 

12.0853209 

11.6076535 

20 

14.2124033 

13 . 5903263 

13.0079365 

12.4622103 

11.9503825 

21 

14.6979742 

14.0291599 

13.4047239 

12.8211527 

12.2752441 

22 

15.1671248 

14.4511153 

13.7844248. 

13.1630026 

12.5831697 

23 

15.6204105 

14.8568417 

14.1477749 

13 . 4885739 

12.8750424 

24 

16.0583676 

15.2469631 

14.4954784 

13.7986418 

13.1516990 

25 

16.4815146 

15.6220799 

14.8282090 

14.0939446 

13.4139327 

26 

16.8903523 

15.9827692 

15.1466114 

14.3751853 

13.6624954 

27 

17.2853645 

16.3295857 

15.4513028 

14.6430336 

13 . 8980999 

28 

17.6670188 

16.6630632 

15.7428735 

14.8981273 

14.1214217 

29 

18.0357670 

16.9837146 

16.0218885 

15.1410736 

14.3331012 

30 

18.3920454 

17.2920333 

16.2888885 

15.3724510 

14.5337452 

31 

18.7362758 

17.5884936 

16.5443910 

15.5928105 

14.7239291 

32 

19 . 0688655 

17.8735515 

16.7888909 

15.8026767 

14.9041982 

33 

19.3902082 

18.1476457 

17.0228621 

16.0025492 

15.0750694 

34 

19 . 7006842 

18.4111978 

17.2467680 

16.1929040 

15.2370326 

35 

20.0006611 

18.6646132 

17.4610124 

16.3741943 

15.3905522 

36 

20.2904938 

18.9082820 

17.6660406 

16.5468517 

15.5360684 

37 

20.5705254 

19.1425788 

17.8622398 

16.7112873 

15.6739985 

38 

20.8410874 

19 . 3678642 

18.0499902 

16.8678927 

15.8047379 

39 

21 . 1024999 

19 . 5844848 

18.2296557 

17.0170407 

15.9286615 

40 

21.3550723 

19.7927739 

18.4015844 

17.1590864 

16.0461247 

41 

21.5991037 

19.9930518 

18.5661095 

17.2943680 

16.1574642 

42 

21.8348828 

20.1856267 

18.7235498 

17.4232076 

16.2629992 

43 

22 . 0626887 

20.3707949 

18.8742103 

17.5459120 

16.3630324 

44 

22.2827910 

20.5488413 

19.0183831 

17.6627733 

16.4578506 

45 

22.4954503 

20.7200397 

19.1563474 

17.7740698 

16.5477257 

46 

22.7009181 

20.88465.36 

19.2883707 

17.8800665 

16.6329154 

47 

22.8994378 

21.0429361 

19.4147088 

17.9810157 

16.7136639 

48 

23.0912443 

21.1951309 

19.5356065 

18.0771578 

16.7902027 

49 

23.2765645 

21.3414720 

19.6512981 

18.1687217 

16.8627514 

50 

23.4556179 

21.4821846 

19.7620078 

18.2559255 

16.9315179 
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INTEREST  TABLES  (Continued) 

PRESENT  VALUE  OF  ANNUITY  [1  -  (1  +  i)-n]/f 
(Continued) 

Rate  i 


.06(6  %) 


.065(61  %) 


.07(7  %) 


.075(71  %) 


.08(8  %) 


0 .  943.39623 
1 . 83339267 
2.67301195 
3.46510561 

4.21236379 
4.91732433 
5.58238144 
6.20979381 
6.80169227 

7 . 36008705 
7.88687458 
8.38384394 
8.85268296 
9.29498393 

9.71224899 
10.1058953 
10.4772597 
10.8276035 
11.1581165 

11.4699212 
11.7640766 
12.0415817 
12.3033790 
12.5503575 

12 . 7833562 
13.0031662 
13.2105341 
13.4061643 
13.5907210 

13.7648312 
13.9290860 
14.0840434 
14.2302296 
14.3681411 

14.4982464 
14.6209871 
14 . 7.367803 
14.8460192 
14.9490747 

15.0462969 
15.1380159 
15.2245433 
15.3061729 
15.3831820 

15.4558321 
15.5243699 
15 . 5890282 
15.6500266 
15.7075723 

15.7618606 


0.93896714 
1 . 82062642 
2.64847551 
3.42579860 

4.15567944 
4.84101356 
5.48451977 
6.0887.5096 
6.65610419 

7.1888.3022 
7.68904246 
8.15872.532 
8.59974208 
9.01384233 

9.40266885 
9.76776418 
10.1105767 
10.4324664 
10.7347102 

11.0185072 
11.2849833 
11.5351956 
11.7701367 
11.9907387 

12.1978767 
12.3923725 
12.5749977 
12.7464767 
12.9074898 

13.0586759 
13.2006347 
13.3339293 
13.4590885 
13.5766089 

13.6869567 
13.7905697 
13.8878589 
13.9792102 
14.0649861 

14.1455269 
14.2211520 
14.2921615 
14.3588371 
14.4214433 

14.4802284 
14.5354257 
14.5872542 
14.6359195 
14.6816145 

14.7245207 


0 .  93457944 
1.80801817 
2.62431604 
3.38721126 

4.10019744 
4.76653966 
5.38928940 
5.97129851 
6.51523225 

7.023581.54 
7.49867434 
7.942686.30 
8.35765074 
8.74546799 

9.10791401 
9 . 44664860 
9.76322299 
10.0590869 
10.3355952 

'lO. 5940142 
10.8355273 
11.0612405 
11.2721874 
11.4693340 

11.6535832 
11.82.57787 
11.9867090 
12.1371113 
12.2776741 

12.4090412 
12.5318142 
12.6465553 
12.7537900 
12.8540094 

12.9476723 
13.0352078 
13.1170166 
13.1934735 
13.2649285 

13.3317088 
13.3941204 
13.4524490 
13.5069617 
13.5579081 

13.6055216 
13.6500202 
13.6916076 
13.7304744 
13.7667985 

13 . 8007463 
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0.9.3023256 
1.795.56517 
2.60052574 
3.34932627 

4 .  04.588490 
4 . 69384642 
5.29660132 
5.85730355 
6.37888703 

6 . 86408096 
7.31542415 
7.73527827 
8.12584026 
8.48915373 

8.82711975 
9.14150674 
9.43.395976 
9 . 70600908 
9.95907821 

10.1944914 
10.4134803 
10.6171910 
10.8066893 
10.9829668 

11.1469459 
11.2994845 
11.4413810 
11.5733776 
11.6961652 

11.8103863 
11.9166.384 
12.0154776 
12.1074210 
12.1929498 

12.2725114 
12.346.5222 
12.4153695 
12.4794135 
12 . 5389893 

12 . 5944087 
12.6459615 
12.6939177 
12.7385281 
12.7800261 

12.8186290 
12.8.545386 
12.8879429 
12.9190166 
12.9479224 

12.9748116 


0.92592.593 
1.78326475 
2 . 57709699 
3.31212684 

3.99271004 
4.62287966 
5.20637006 
5.74663894 
6.24688791 

6.71008140 
7.13896426 
7 . 53607802 
7.90377.594 
8.24423698 

8 . 5.5947869 
8.85136916 
9.12163811 
9.37188714 
9.60359920 

9.81814741 
10.0168032 
10.20074.37 
10.3710589 
10.5287583 

10.6747762 
10.8099780 
10.9351648 
11. 0510785 
11.1584060 

11.2577833 
11.3497994 
11.4349994 
11.5138884 
11.5869337 

11.6545682 
11.7171928 
11.7751785 
11.8288690 
11.8785824 

11.9246133 
11.9672.346 
12.0066987 
12.0432395 
12.0770736 

12.1084015 
12.1374088 
12.1642674 
12.1891365 
12.2121634 

12.2334846 


INTEREST  TABLES  (Continued) 


ANNUITY  WHOSE  PRESENT  VALUE  IS  1 

J-  =  a"'  =  '•  ^        I 

a^         ^       1  -  (1  +  i)-"       1  -  i;n        n 


-1 
=  s.-,  +  i 


Rate  i 


.0025(i%)    |.004167(i^,%)|      .005(i  %)      |. 005833 d^j  %)  |     .0075(1%) 


1 

1.00250000 

1.00416667 

1.00500000 

1 . 00583333 

1.00750000 

2 

0.50187578 

0.50312717 

0.50375312 

0.50437924 

0.5056320C 

3 

.33500139 

.33611496 

.33667221 

.33722976 

.33834579 

4 

.25156445 

.25260958 

.25313279 

.25365644 

. 25470501 

5 

.20150250 

. 20250693 

.20300997 

.20351357 

. 20452242 

6 

.16812803 

.16910564 

. 16959546 

. 17008594 

.17106891 

7 

. 14428928 

. 14524800 

. 14572854 

. 14620986 

.14717488 

8 

.12641035 

.12735512 

. 12782886 

.12830352 

. 12925552 

9 

.11250462 

.11343876 

.11390736 

.11437698 

.11531929 

10 

.10138015 

. 10230596 

. 10277057 

. 10323632 

.10417123 

11 

.09227840 

.09319757 

.09365903 

.09412175 

.09505094 

12 

.08469370 

. 08560748 

. 08606643 

.08652675 

.08745148 

13 

.07827595 

.07918532 

. 07964224 

. 08010064 

.08102188 

14 

.07277510 

. 07368082 

.07413609 

. 07459295 

.07551146 

15 

.06800777 

.06891045 

.06936436 

.06982000 

.07073639 

16 

.06383642 

.06473655 

.06518937 

.06564401 

.06655879 

17 

.06015587 

.06105387 

.06150579 

.06195966 

.06287321 

18 

.05688433 

.05778053 

.05823173 

. 05868499 

.05959766 

19 

.05395722 

.05485191 

. 05530253 

. 05575532 

. 05666740 

20 

.05132288 

.05221630 

.05266645 

.05311889 

. 05403063 

21 

.04893947 

.04983183 

.05028163 

. 05073383 

.05164543 

22 

.04677278 

.04766427 

.04811380 

. 04856585 

.04947748 

23 

. 04479455 

.04568531 

.04613465 

. 04658663 

.04749846 

24 

.04298121 

.04387139 

.04432061 

. 04477258 

. 04568474 

25 

.04131298 

. 04220270 

.04265186 

.04310388 

.04401650 

26 

.03977312 

.04066247 

.04111163 

.04156376 

.04247693 

27 

.03834736 

.03923645 

.03968565 

.04013793 

.04105176 

28 

.03702347 

.03791239 

.03836167 

.03881415 

.03972871 

29 

.03579093 

.03667974 

.03712914 

.03758186 

.03849723 

30 

.03464059 

.03552936 

. 03597892 

.03643191 

.03734816 

31 

.03356449 

.03445330 

. 03490304 

.03535633 

.03627352 

32 

.03255569 

. 03344458 

.03389453 

.03434815 

.03526634 

33 

.03160806 

. 03249708 

.03294727 

.03340124 

.03432048 

34 

.03071620 

.03160540 

. 03205586 

.03251020 

.03343053 

35 

.02987533 

. 03076476 

.03121550 

.03167024 

.03259170 

36 

.02908121 

. 02997090 

.03042194 

.03087710 

.03179973 

37 

. 02833004 

. 02922003 

.02967139 

.03012698 

.03105082 

38 

.02761843 

. 02850875 

. 02896045 

.02941649 

.03034157 

39 

.02694335 

. 02783402 

. 02828607 

. 02874258 

.02966893 

40 

.02630204 

.02719310 

.02764552 

.02810251 

.02903016 

41 

. 02569204 

.02658352 

.02703631 

.02749379 

.02842276 

42 

.02511112 

. 02600303 

.02645622 

.02691420 

.02784452 

43 

. 02455724 

.02544961 

.02590320 

.02636170 

.02729338 

44 

.02402855 

.02492141 

.02537541 

. 02583443 

.02676751 

45 

.02352339 

.02441675 

.02487117 

. 02533073 

.02626521 

46 

.02304022 

. 02393409 

.02438894 

.02484905 

.02578495 

47 

.02257762 

. 02347204 

.02392733 

.02438798 

. 02532532 

48 

.02213433 

.02302929 

.02348503 

.02394624 

. 02488504 

49 

.02170915 

.02260468 

. 02306087 

.02352265 

.02446292 

50 

.02130099 

.02219711 

.02265376 

.02311612 

.02405787 
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INTEREST  TABLES  (Continued) 

ANNUITY  WHOSE  PRESENT  V.4JLUE  IS  1 

a^l  =  1/(1  —  I?")  =  s-^  +  i  (Continued) 


Rate  I 


.0025(i  To)    I.004167(i\%) 


.005 (^  %)     1 .005833 (i^.  %)  \    .0075(1%) 


.02130099 
. 02090S86 
.02053184 
.02016906 
.01981974 

.01948314 
.01915858 
.01884542 
.01854308 
.01825101 

.01796869 
.01769564 
.01743142 
.01717561 
.01692780 

.01668764 
.01645476 
.01622886 
.01600961 
.01579674 

.01558996 
.01538902 
.01519368 
. 01500370 
.01481887 

.01463898 
.01446385 
.01429327 
.01412708 
.01396511 

.01380721 
.01365321 
.01350298 
.01335639 
.01321330 

.01307359 
.01293714 
.01280384 
.012G7357 
.01254625 

.01242177 
.01230004 
.01218096 
.01206446 
.01195044 

.01183884 
.01172957 
.01162257 
.01151776 
.01141508 

.01131446 


.02219711 
.02180557 
.02142916 
.02106700 
.02071830 

.02038234 
. 02005843 
.01974593 
.01944426 
.01915287 

.01887123 
.01859888 
.01833536 
.01808025 
.01783315 

.01759371 
.01736156 
.01713639 
.01691788 
.01670574 

.01649971 
.01629952 
.01610493 
.01591572 
.01573165 

.01555253 
.01537816 
.01520836 
.01504295 
.01488177 

.01472464 
.01457144 
.01442200 
.01427620 
.01413391 

.01399500 
.01385935 
.01372685 
.01359740 
.01347088 

.01334721 
.01322629 
.01310803 
.01299234 
.01287915 

.01276836 
.01265992 
.01255374 
.01244976 
.01234790 

.91224811 


.02265376 
.02226269 
.02188675 
.02152507 
.02117686 

.02084139 
.02051797 
.02020598 
.01990481 
.01961392 

.01933280 
.01906096 
.01879796 
.01854337 
.01829681 

.01805789 
.01782627 
.01760163 
.01738366 
.01717206 

.01696657 
.01676693 
.01657289 
.01638422 
.01620070 

.01602214 
.01584832 
.01567908 
.01551423 
.01535360 

.01519704 
.01504439 
. 014S9552 
.01475028 
.01460855 

.01447021 
.01433513 
.01420320 
.01407431 
.01394837 

.01382527 
.01370493 
.01358724 
.01347213 
.01335950 

.01324930 
.01314143 
.01303583 
.01293242 
.01283115 

.01273194 
235 


.02311612 
.02272563 
.02235027 
.02198919 
.02164157 

.02130671 
. 02098390 
.02067251 
.02037196 
.02008170 

.01980120 
.01952999 
.01926762 
.01901366 
.01876773 

.01852946 
.01829848 
.01807449 
.01785716 
.01764622 

.01744138 
.01724239 
.01704901 
.01686100 
.01667814 

.01650024 
.01632709 
.01615851 
.01599432 
.01583436 

.01567847 
.01552650 
.01537830 
.01523373 
.01509268 

.01495501 
.01482060 
.01468935 
.01456115 
. 01443588 

.01431347 
.01419380 
.01407679 
.01396236 
.01385042 

.01374090 
.01363372 
. 01352880 
.01342608 
.01332549 

.01322696 


.02405787 
. 02366888 
. 02329503 
. 02293546 
. 02258938 

.02225605 
.02193478 
.02162496 
.02132597 
.02103727 

.02075836 
. 02048873 
.02022795 
.01997560 
.01973127 

.01949460 
.01926524 
.01904286 
.01882716 
.01861785 

.01841464 
.01821728 
.01802554 
.01783917 
.01765796 

.01748170 
.01731C20 
.01714328 
.01698074 
.01682244 

.01666821 
.01651790 
.01637136 
.01622847 
.01608908 

.01595308 
.01582034 
.01569076 
.01556423 
.01544064 

.01531989 
.01520190 
.01508657 
.01497382 
.01486356 

.01475571 
.01465020 
.01454696 
.01444592 
.01434701 

.01425017 


INTEREST  TABLES  (Continued) 


ANNUITY  WHOSE  PRESENT  VALUE  IS  1 


a-.    =  1/(1  -  r")  =  S-, 


+  i  (Continued) 


2 

Rate  i 

n 

.01(1%) 

1.01125(11%) 

.0125(1^%)  1  .015(1^%) 

.0175(11%) 

1 

1 . 01000000 

1.01125000 

1.01250000 

1.01500000 

1.01750000 

2 

0.50751244 

0.50845323 

0.50939441 

0.51127792 

0.51316295 

3 

.34002211 

.34086130 

.34170117 

.34338296 

.34506746 

4 

.25628109 

. 25707058 

.25786102 

.25944479 

.26103237 

5 

.20603980 

. 20680034 

.20756211 

. 20908932 

.21062142 

6 

.17254837 

. 17329034 

. 17403381 

.17552521 

. 17702256 

7 

. 14862828 

. 14935762 

. 15008872 

.15155616 

. 15303059 

8 

. 13069029 

.13141071 

.13213314 

.  13358402 

. 13504292 

9 

.11674036 

.11745432 

.11817055 

.11960982 

.12106813 

10 

. 10558208 

. 10629131 

. 10700307 

. 10843418 

. 10987634 

11 

. 09645408 

.09715984 

.09786839 

.09929384 

. 10073038 

12 

. 08884879 

. 08955203 

.09025831 

.09167999 

.09311377 

13 

.08241482 

.08311626 

.08382100 

. 08524036 

. 08667283 

14 

.07690117 

.07760138 

.07830515 

. 07972332 

.08115662 

15 

.07212378 

.07282321 

. 07352646 

. 07494436 

. 07637739 

16 

.06794460 

. 06864363 

. 06934672 

. 07076508 

.07219958 

17 

.06425806 

. 06495698 

.06566023 

.06707966 

.06861623 

18 

. 06098205 

.06168113 

. 06238479 

. 06380578 

. 06624492 

19 

.06805175 

.05875120 

. 05945548 

.06087847 

.06232061 

20 

.05541531 

.05611531 

.06682039 

.05824574 

.05969122 

21 

.06303076 

.06373145 

.05443749 

. 05686550 

.05731464 

22 

. 05086372 

.05156625 

. 06227238 

. 05370332 

.06515638 

23 

. 04888584 

. 04958833 

.06029666 

.06173076 

.05318796 

24 

.04707347 

.04777701 

.04848665 

.04992410 

.06138565 

25 

.04540675 

.04611144 

. 04682247 

. 04826345 

.04972952 

26 

. 04386888 

.04457479 

. 04528729 

.04673196 

. 04820269 

27 

. 04244563 

.04315273 

.04386677 

.04531027 

.04679079 

28 

.04112444 

.04183299 

.04264863 

. 04400108 

.04548161 

29 

. 03989502 

.04060498 

.04132228 

. 04277878 

.  04426424 

30 

.03874811 

.03945953 

.04017854 

.04163919 

.04312975 

31 

. 03767573 

. 03838866 

.03910942 

. 04057430 

.04207005 

32 

.03667089 

.03738536 

.03810791 

.03967710 

.04107812 

33 

.03572744 

.03644349 

.03716786 

.03864144 

.04014779 

34 

.03483997 

.03555763 

.03628387 

.03776189 

.03927363 

35 

.03400368 

.03472299 

.03545111 

. 03693363 

. 03845082 

36 

.03321431 

.03393529 

.03466533 

.03615240 

.03767507 

37 

.03246805 

.03319072 

. 03392270 

.03541437 

. 03694257 

38 

.03176160 

.03248589 

.03321983 

.03471613 

.03624990 

39 

.03109160 

.03181773 

.03255365 

.03405463 

.03559399 

40 

. 03045560 

.03118349 

.03192141 

.03342710 

. 03497209 

41 

.02985102 

. 03058069 

.03132063 

.03283106 

.03438170 

42 

. 02927563 

. 03000709 

.03074906 

.03226426 

.03382057 

43 

. 02872737 

.02946064 

. 03020466 

.03172466 

.03328666 

44 

.02820441 

. 02893949 

.02968657 

.03121038 

.03277810 

45 

. 02770505 

.02844197 

.02919012 

.03071976 

.03229321 

46 

. 02722775 

.02796652 

.02871675 

.03025125 

.03183043 

47 

.02677111 

.02751173 

. 02826406 

. 02980342 

.03138836 

48 

. 02633384 

.02707632 

. 02783075 

. 02937500 

. 03096569 

49 

.02591474 

.02665910 

.02741563 

.0289(3478 

.03056124 

50 

.02551273 

. 02625898 

.02701763 

.02867168 

.03017391 
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INTEREST  TABLES  (Continued) 
ANNUITY  WHOSE  PRESENT  VALUE  IS  1 


=  f/fl  -  u") 


s-  +  i  (Continued) 


Rate  i 


.01(1%) 


100 


.02551273 
.02512680 
.02475603 
.02439956 
.02405658 

.02372637 
. 02340824 
.02310156 
.02280573 
.02252020 

. 02224445 
.02197800 
.02172041 
.02147125 
.02123013 

. 02099667 
.02077052 
.02055136 
. 02033889 
.02013280 

.01993282 
.01973870 
.01955019 
.01936706 
.01918910 

.01901609 
.01884784 
.01868416 
.01852488 
.01836983 

.01821885 
.01807179 
.01792851 
.01778887 
.01765273 

.01751998 
.01739050 
.01726418 
.01714089 
.01702056 

.01690306 
.01678832 
.01667624 
.01656673 
.01645971 

.01635511 
.01625284 
.01615284 
.01605503 
.01595936 

.01586574  ' 


.01125(li%).  .0125ai%)  :  .015(li%)  :  .0175(11%) 


.02625898 
.02587494 
.02550606 
.02515149 
.02481043 

.02448213 
.02416592 
.02386116 
.02356726 
. 02328366 

.02300985 
.02274534 
.02248969 
.02224247 
.02200329 

.02177178 
.02154758 
.021330-37 
.02111985 
.02091571 

.02071769 
.02052552 
.02033896 
.02015779 
.01998177 

.01981072 
.01964442 
.01948269 
.01932536 
.01917226 

.01902323 
.01887812 
.01873678 
.01859908 
.01846489 

.01833409 
.018206.54 
.01808215 
.01796081 
.01784240 

.01772684 
.01761403 
.01750387 
.01739629 
.01729119 

.01718851 
.01708816 
.01699007 
.01689418 
.01680041 

.01670870 


.02701763 
.02663571 
.02626897 
.02591653 
.02557760 

.02525145 
.02493739 
.02463478 
. 02434303 
.02406158 

.02378993 
.02352758 
.02327410 
.02302904 
.02279203 

.02256268  ' 

.02234065 

.02212560 

.02191724 

.02171527 

.02151941 
.02132941 
.02114501 
. 02096600 
.02079215 

.02062325 
.0204.5910 
.02029953 
.02014436 
.01999341 

.01984652 
.01970356 
.019564.37 
.01942881 
.01929675 

.01916808 
.01904267 
.01892041 
.01880119 
.01868491 

.01857146 
.01846076 
.018.35272 
.01824724 
.01814425 

.01804.366 
.01794MI 
.01784941 
.01775560 
.01766391 

.01757428 
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.02857168 
.02819469 
.02783287 
.02748537 
.02715138 

.02683018 
.02652106 
.02622341 
.02593661 
.02566012 

.02539343 
.02513604 

.02488751 
.02464741 
.02441534 

.02419094 
.02397386 
. 02376376 
.023.56033 
.023.36329 

.02317235 
.02298727 
.02280779 
.02263.368 
.02246473 

.02230072 
.02214146 
.02198676 
.02183645 
.02169036 

.02154832 
.02141019 
.02127583 
.02114509 
.02101784 

. 02089396 
.  02077.333 
.02065584 
.020.541.38 
.02042984 

.020.32113 
.02021516 
.02011182 
.02001104 
.01991273 

.01981681 
.01972.321 
.01963186 
.01954268 
.01945560  1 

.01937057 


.03017391 
.02980269 
.02944665 
.02910492 
.02877672 

.02846129 
.02815795 
. 02786606 
.02758503 
.02731430 

.02705336 

.02680172 
.0265.5892 
.02632455 
.02609821 

.02587952 
.02566813 
.02546372 
.02.526597 
.02507459 

.02488930 
.02470985 
.  024.53600 
.  024.30750 
.02420413 

.02404570 
.02389200 
.02374285 
.02359806 
.02345748 

.02332093 
.02318828 
.02.305936 
.02293406 
.02281223 

.02269375 
.02257850 
.02246636 
. 02235724 
.02225102 

.02214760 
. 02204690 
.02194882 
.02185.327 
.02176017 

.02166944 
.02158101 
.02149480 
.02141074 
.02132876 

.02124880 


INTEREST  TABLES  (Continued) 

ANNUITY  WHOSE  PRESENT  VALUE  IS  1 

c^'  =  i/(l  -  v")  =  s^  +  i  (Continued) 

Rate  i 


.02(2%)       I   .0225(21%)    |    .025(2^%)     |   .0275(2f  %)   1       .03(3%) 


1 . 02000000 

0.51504950 

.346754G7 

.26262375 

.21215839 
,17852581 
.15451196 
. 13650980 
.12251544 

.11132653 
.10217794 
.09455960 
.08811835 
.08260197 

.07782547 
.07365013 
.06996984 
.06670210 
.06378177 

.06115672 
.05878477 
.05663140 
.05466810 
.05287110 

.05122044 
.04969923 
. 04829309 
.04698967 
.04577836 

. 04464992 
.04359635 
.04261061 
.04168653 
.04081867 

.04000221 
.03923285 
. 03850678 
.03782057 
.03717114 

. 03655575 
.03597188 
.03541729 
. 03488993 
.03438794 

.03390962 
. 03345342 
.03301792 
.03260184 
.03220396 

.03182321 


1 . 02250000 

0.51693758 

. 34844458 

.26421893 

.21370021 
. 18003496 
. 15600025 
. 13798462 
. 12398170 

.11278768 
. 10363649 
.09601740 
.08957686 
.08406230 

.07928852 
.07511663 
.07144039 
.06817720 
.06526182 

.06264207 
. 06027572 
.05812821 
.05617097 
. 05438023 

. 05273599 
.05122134 
.04982188 
.04852525 
.04732081 

.04619934 
.04515280 
.04417415 
.04325722 
.04239655 

.04158731 
. 04082522 
.04010643 
.03942753 
. 03878543 

.03817738 
.03760087 
. 03705364 
.03653364 
.03603901 

.03556805 
.03511921 
.0.3469107 
.03428233 
.03389179 

.03351836 


1 . 02500000 

0.51882716 

.35013717 

.26581788 

.21524686 
.18154997 
. 15749543 
. 13946735 
. 12545689 

.11425876 
. 10510596 
.09748713 
.09104827 
. 08553652 

. 08076646 
.07659899 
.07292777 
. 06967008 
.06676062 

.06414713 
.06178733 
.05964661 
.05769638 
.05591282 

.05427592 
.05276875 
.05137687 
. 05008793 
.04889127 

. 04777764 
. 04673900 
.04576831 
. 04485938 
.04400675 

.04320558 
.04245158 
.04174090 
.04107012 
.04043615 

.03983623 
.03926786 
.03872876 
.03821688 
.03773037 

.03726751 
.03682676 
. 03640669 
.03600599 
.03562348 

■  03525806 
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1.02750000 

0.52071825 

.35183243 

. 26742059 

.21679832 
. 18307083 
. 15899747 
. 14095795 
. 12694095 

.11573972 
. 10658629 
.09896871 
.09253252 
.08702457 

.08225917 
.07809710 
.07443186 
.07118063 
.06827802 

.06567173 
.06331941 
.06118640 
.05924410 
. 05746863 

.05583997 
.054.34116 
.05295776 
.05167738 
. 05048935 

. 04938442 
. 04835453 
. 04739263 
.04649253 
.04564875 

. 04485645 
.04411132 
.04340953 
.04274764 
.04212256 

.04153151 
. 04097200 
.04044175 
.03993871 
.03946100 

. 03900693 
. 03857493 
.03816358 
.03777158 
.03739773 

.03704092 


1 . 03000000 

0.52261084 

. 35353036 

. 26902705 

.21835457 
. 18459750 
. 16050635 
. 14245639 
. 12843386 

.11723051 
. 10807745 
. 10046209 
. 09402954 
.08852634 

.08376658 
.07961085 
.07595253 
.07270870 
.06981388 

.06721571 
.06487178 
. 06274739 
.06081390 
.05904742 

.05742787 
. 05593829 
.05456421 
.05329323 
.05211467 

.05101926 
. 04999893 
. 04904662 
.04815612 
.04732196 

. 04653929 
.04580379 
.04511162 
. 04445934 
. 04384385 

.04326238 
.04271241 
.04219167 
.04169811 
.04122985 

.04078518 
.04036254 
.03996051 
.03957777 
.03921314 

. 03886549 


INTEREST  TABLES  fContinued) 


ANNUITY  WHOSE  PRESENT  VALUE  IS  1 

''  =  i/iX  -  i;")  =  sn  +  i  (Continued) 


n\ 


'^ 


Rate  i 


.02(2%)   I  .0225(21%)  |  .025(2i  %)  |  .0275(2|  %)  |   .03(3%) 


.03182321 
.03145856 
.03110909 
.03077392 
.03045226 

.03014337 
. 02984656 
.02956120 
.02928667 
. 02902243 

.02876797 
.02852278 
.02828643 
. 02805848 
.02783855 

.02762624 
.02742122 
.02722316 
.02703173 
.02684665 

.02666765 
.02649446 
.02632683 
.02616454 
.02600736 

.02585508 
,02570751 
.02556447 
.02542576 
.02529123 

.02516071 
. 02503405 
.02491110 
.02479173 
.02467581 

.02456321 
.02445381 
.02434750 
.02424416 
.02414370 

.02404602 
.02395101 
.02385859 
.02376868 
.02368118 

. 02359602 
.02351313 
.02.343242 
. 02335383 
.02327729 

. 02320274 


.03351836 
.03316102 
.03281884 
.03249094 
.03217654 

.03187489 
.031585.30 
.03130712 
.03103977 
.03078268 

.03053533 
.03029724 
.03006795 
.02984704 
.02963411 

.02942878 
.02923070 
.02903955 
. 02885500 
.02867677 

.02850458 
. 02833816 
.02817728 
.02802169 
.02787118 

.02772554 
.02758457 
. 02744808 
.02731589 
.02718784 

.02706376 
. 02694350 
.02682692 
.02671387 
.02660423 

.02649787 
.02639467 
.02629452 
.026197.30 
.02610291 

.02601126 
.02592224 
.02583577 
.02575176 
.02567012 

.02559078 
.02551366 
. 02543868 
.02536578 
.02529489 

. 02522594 


. 03525806 
.03490870 
.03457446 
. 03425449 
.03394799 

.03365419 
.03337243 
.03310204 
. 03284244 
.03259307 

. 03235340 
.0.3212294 
.03190126 
.03168790 
.03148249 

.03128463 
.03109398 
.03091021 
.03073300 
.03056206 

.03039712 
.0.3023790 
.03008417 
. 02993568 
.02979222 

.02965358 
.02951956 
.02938997 
. 02926463 
.02914.338 

. 02902605 
.02891248 
. 02880254 
. 02869608 
.02859298 

.02849310 
. 02839633 
.028.30255 
.02821165 
.02812353 

. 02803809 
.02795523 
.02787486 
.02779690 
.02772126 

.02764786 
.02757662 
.02750747 
.02744034 
.02737517 

.02731188 
239 


.03704092 
.03670014 
.03637444 
.03606297 
.03576491 

. 03547953 
.03520612 
. 03494404 
.0.3469270 
.0.3445153 

.03422002 
.03399767 
.03378402 
.03357866 
.03.338118 

.0.3319120 
. 03300837 
.0.3283236 
.0.3266285 
.03249955 

.03234218 
.03219048 
. 03204420 
.03190311 
.03176698 

.03163560 
.03150878 
.031386.33 
.03126806 
.03115382 

.03104.342 
.03093674 
.0.3083361 
.03073389 
.03063747 

. 03054420 
. 03045397 
.  0.3036667 
.0.3028219 
.03020041 

.03012125 
.03004460 
.02997038 
.02989850 
.02982887 

.02976141 
.02969605 
.02963272 
.02957134 
.02951185 

.02945418 


. 03886549 
.03853382 
.03821718 
.03791471 
.03762558 

.037.34907 
.03708447 
.03683114 
.03658848 
.03635593 

.03613296 
.03591908 
.  03571.385 
.03551682 
.03532760 

.03514581 
.03497110 
.03480313 
.0.3464159 
.03448618 

.034.33663 
.03419266 
. 03405404 
. 03392053 
.03379191 

. 03366796 
. 03354849 
.03343331 
. 03332224 
.03321510 

.03311175 
.0.3301201 
.0.3291576 
.03282284 
.03273313 

.03264650 
. 03256284 
.03248202 
.03240393 
.03232848 

.03225556 
.0.3218508 
.03211694 
.03205107 
.03198737 

.03192577 
.03186619 
.03180856 
.03175281 
.03169886 

.03164667 


INTEREST  TABLES  (Continued) 

ANNIJITY  WHOSE  PRESENT  VALUE  IS  1 

a-^  =  i/{l  —  i/^)  =  s'^  +  i  (Continued) 


Rate  I 

n 

.035(31  %) 

1   .04(4%) 

1  .045(4i%) 

1   .05(5%) 

1  .055  (5§%) 

1 
2 
3 
4 

1.03500000 

0.52640049 

.35693418 

.27225114 

1.04000000 

0.53019608 

.36034854 

.27549005 

1 . 04500000 

0.53399756 

.36377336 

.27874365 

1 . 05000000 

0.53780488 

.36720856 

.28201183 

I  1.05500000 

0.54161800 

.37065407 

.28529449 

5 

6 
7 
8 
9 

.22148137 
. 18766821 
. 16354449 
. 14547665 
.13144601 

.22462711 
.19076190 
.16660961 
. 14852783 
. 13449299 

.22779164 
.19387839 
.16970147 
.15160965 
. 13757447 

. 23097480 
.19701747 
.17281982 
.15472181 
. 14069008 

.23417644 
.20017895 
. 17596442 
. 15786401 
. 14383946 

10 

11 
12 
13 
14 

. 12024137 
.11109197 
. 10348395 
.09706157 
.09157073 

. 12329094 
.11414904 
. 10655217 
. 10014373 
. 09466897 

. 12637882 
.11724818 
. 10966619 
. 10327535 
.09782032 

.12950457 
. 12038889 
.11282541 
. 10645577 
. 10102397 

. 13266777 
.12357065 
.11602923 
. 10968426 
. 10427912 

15 

16 
17 
18 

19 

.08682507 
. 08268483 
.07904313 
.07581684 
. 07294033 

.08994110 
. 0S5S20O0 
.08219852 
. 07S99333 
.07613862 

.09311381 
.08901537 
.08541758 
. 08223690 
. 07940734 

. 09634229 
. 09226991 
.08869914 
. 08554622 
. 08274501 

. 09962560 
.  09558254 
.09204197 
.08891992 
.08615006 

20 

21 
22 
23 
24 

.07036108 
. 06803659 
.  06593207 
.06401S80 
. 06227283 

.07358175 
.07128011 
.06919SS1 
. 06730906 
.06558683 

.07687614 
. 07460057 
.  07254565 
. 07068249 
.06898703 

. 08024259 
.07799611 
.07597051 
.07413682 
.07247090 

. 08367933 
.08146478 
.07947123 
. 07766965 
.07603580 

25 

26 
27 
28 
29 

. 06067404 
.  05920540 
.05785241 
. 05660265 
.05544538 

.06401196 
. 06256738 
.06123854 
.06001298 
.05887993 

. 06743903 
.06602137 
.06471946 
.06352081 
.06241461 

. 07095246 
.06956432 
.06829186 
.06712253 
.06604551 

.07454935 
.07319307 
.07195228 
. 07081440 
.06976857 

30 

31 
32 
33 
34 

.05437133 
.05337240 
.05244150 
.05157242 
.05075966 

.05783010 
.05685535 
.05594859 
.05510357 
.05431477 

.06139154 
. 06044345 
.05956320 
. 05874453 
.05798191 

. 06505144 
.06413212 
. 06328042 
. 06249004 
.06175545 

. 06880539 
.06791665 
. 06709519 
. 06633469 
. 06562958 

35 

36 
37 
38 
39 

. 04999835 
.04928416 
.04861325 
.04798214 
.04738775 

. 05357732 
.05288688 
.05223957 
.05163192 
.05106083 

.05727045 
.05660578 
.05598402 
.05540169 
.05485567 

.06107171 
. 06043446 
. 05983979 
. 05928423 
.05876462 

. 06497493 
.06436635 
.06379993 
.06327217 
.06277991 

40 

41 
42 
43 
44 

. 04682728 
.04629822 
.04579828 
.04532539 
.04487768 

. 05052349 
.05001738 
.04954020 
.04908989 
.04866454 

.05434315 
.05386158 
.05340868 
.05298235 
.05258071 

.05827816 
.05782229 
.05739471 
.05699333 
.05661625 

. 06232034 
.06189090 
.06148927 
.06111337 
.06076128 

45 

46 
47 
48 
49 

. 04445343 
.04405108 
.04366919 
.04330646 
.04296167 

.04826246 
.04788205 
.04752189 
.04718065 
.04685712 

. 05220202 
.05184471 
.05150734 
.05118858 
.05088722 

.05626173 
.05592820 
.05561421 
.05531843 
.05503965 

.06043127 
.06012175 
.05983129 
. 05955854 
. 05930230 

50 

.04263371 

. 04655020 

.05060215 

.05477674 

.05906145 
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INTEREST  TABLES  (Continued) 
ANNUITY  WHOSE  PRESENT  VALUE  IS  1 


a-'  =  27(1  -  i;") 


s^j  +  /  (Continued) 


Rate  i 


.06(6  7c) 


1 . 06000000 

0.54543689 

.37410981 

.28859149 

.23739640 
.20336263 
.17913502 
.16103594 
. 1^702224 

. 13586796 
.12679294 
.11927703 
.11296011 
. 10758491 

. 10296276 
.09895214 
. 09544480 
.09235654 
.08962086 

.08718456 
. 08500455 
.08304557 
.08127848 
.07967900 

.07822672 
.07690435 
.07569717 
.07459255 
.07357961 

.07264891 
.07179222 
.07100234 
.07027293 
.06959843 

.06897386 
.06839483 
.06785743 
.06735812 
.06689377 

.06646154 
.06605886 
.06568342 
.06533312 
. 06500606 

. 06470050 
.06441485 
.06414768 
.06389765 
.06366356 

.06344429 


.065(6^  ^c) 


1.06500000 

0.54926150 

.37757570 

.29190274 

.24063454 
.20656831 
.18233137 
. 16423730 
.15023803 

.13910469 
.13005621 
.12256817 
.11628256 
.11094048 

.10635278 
.10237757 
.09890633 
.09585461 
.09315575 

. 09075640 
.08861333 
.08669120 
. 08496078 
.08339770 

.08198148 
.08069480 
.07952288 
.07845305 
.07747440 

.07657744 
.07575393 
.07499665 
.07429924 
.07365610 

.07306226 
.07251332 
.07200534 
.07153480 
.07109854 

.07069373 
.07031779 
. 06996842 
.06964352 
.06934119 

.06905968 
. 06879743 
. 06855300 
.06832505 
.06811240 

.06791393 


.07(7%) 


1.07000000 

0.55309179 

.38105167 

.29522812 

.24389069 
.20979580 
.18555322 
.16746776 
.15348647 

.14237750 
. 13335690 
.12590199 
.11965085 
.11434494 

. 10979462 
.10585765 
.10242619 
.09941260 
.09675301 

.09439293 
. 09228900 
.09040577 
.08871393 
.08718902 

.08581052 
.08456103 
. 08342573 
.08239193 
.08144865 

. 08058640 
.07979691 
. 07907292 
. 07840807 
.07779674 

.07723396 
.07671531 
.07623685 
. 07579505 
.07538676 

.07500914 
.07465962 
.07433591 
.07403590 
.07375769 

.07349957 
.07325996 
.07303744 
.07283070 
.07263853 

.07245985 


■075(7^%) 

1 . 07500000 

0.55692771 

.38453763 

.29856751 

.24716472 
.21304489 
. 18880032 
.  17072702 
.15676716 

. 14568593 
.13669747 
.  12927783 
. 12306420 
.11779737 

.11328724 
.10939116 
. 10600003 
. 10302896 
. 10041090 

.09809219 
. 09602937 
.09418687 
.09253528 
.09105008 

.08971067 
.08849961 
. 08740204 
.08640520 
.08549811 

.08467124 
.08391628 
. 08322599 
.08259397 
,08201461 

.08148291 
.08099447 
. 08054533 
.08013197 
.07975124 

.07940031 
. 07907663 
.07877789 
.07850201 
.07824710 

.07801146 
.07779354 
.07759190 
. 07740527 
.07723247 

.07707241 


.08(8%) 

1 . 08000000 

0.56076923 

.38803351 

.30192080 

.25045645 
.21631539 
. 19207240 
.17401476 
.16007971 

. 14902949 
. 14007634 
.13269502 
.12662181 
.12129685 

.11682954 
.11297687 
.10962943 
.10670210 
.10412763 

.10185221 
.09983225 
. 09803207 
.09642217 
.09497796 

. 09367878 
.09250713 
.09144810 
.09048891 
.08961854 

. 08882743 
.08810728 
.08745081 
.08685163 
.08630411 

. 08580326 
.08534467 
.08492440 
.08453894 
.08418513 

.08386016 
.08356149 
.08328684 
.08303414 
.08280152 

.08258728 
.08238991 
. 08220799 
. 08204027 
.08188557 

.08174286 
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INTEREST  TABLES  (Continued) 


COMPOUXD  AMOUNT  OF  1  FOE  FRACTIONAL 

1 

PERIODS  (1  +  i)P 


p 

4/0                      1                    12    /O 

i% 

/2% 

!          1% 

2 
3 
4 

6 
12 
13 

26 

52 

365 

1.0012  492 
1.0008  326 
1.0006  244 

1.0004   162 
1.0002  089 
1.0001  921 

1.0000  960 
1.0000  480 
1.0000  068 

1.0020  812 
1.0013  870 
1.0010  400 

1.0006  932 
1.0003  466 
1.0003   199 

1.0001   599 
1.0000  800 
1.0000   114 

1.0024  969 
1.0016  639 
1.0012  477 

1.0008  316 

1    1.0004   157 

1.0003  837 

1.0001  919 
1.0000  959 
1.0000   137 

1.0029   124 
1.0019  407 
1.0014  552 

1.0009  699 
1.0004  848 
1.0004  475 

1.0002  237 
1.0001   119 
1.0000   159 

1.0037  430 
1.0024  938 
1.0018  697 

1.0012  461 
1.0006  229 
1.0005   749 

1.0002  874 
1.0001  437 
1.0000  205 

P 

1% 

li% 

1  i  r» 

1  2      0 

ii% 

2 
3 
4 

6 
12 
13 

26 

52 

365 

1.0049  876 
1.0033  223 
1.0024  907 

1.0016  598 
1.0008  295 
1.0007  657 

1.0003  828 
1.0001   914 
1.0000  273 

1.0056  093 
1.0037  360 
1.0028  008 

1.0018  663 
1.0009  327 
1.0008  609 

1.0004  304 
1.0002   152 
1.0000  307 

1.0062  306 
1.0041  494 
1.0031   105 

1.0020  726 
1.0010  357 
1.0009  560 

1.0004   779 
1.0002  389 
1.0000  340 

1.0074   721 
1.0049  752 
1.0037  291 

1.0024  845 
1.0012  415 
1.0011  459 

1.0005  728 
1.0002  864 
1.0000  408 

1.0087   121 
1.0057  996 
1.0043  466 

1.0028  956 
1.0014  468 
1.0013  354 

1.0006  675 
1.0003  337 
1.0000  475 

P 

2% 

^4       0 

21  ^c 

21% 

3% 

2 
3 
4 

6 
12 
13 

26 

52 

365 

1.0099  505 
1.0066  227 
1.0049  629 

1.0033  059 

1.0016  516 
1.0015  244 

1.0007  619 
1.0003   809 
1.0000  543 

1.0111   874 
1.0074  444 
1.0055   782 

1.0037  153 
I.OOIS  559 
1.0017   130 

1.0008  562 
1.0004  280 
1.0000  610 

1.0124  228 
1.0082   648 
1.0061   922 

1.0041  239 
1.0020  598 
1.0019  012 

1.0009  502 
1.0004   750 
1.0000  676 

1.0136  568 
1.0090  839 
1.0068  052 

1.0045  317 
1.0022  633 
1.0020  890 

1.0010  440 
1.0005  218 
1.0000  743 

1.0148  892 
1.0099  016 
1.0074   171 

1.0049  386 
1.0024  663 
1.0022   763 

1.0011  375 
1.0005  686 
1.0000  810 

P 

3^% 

4% 

M^o 

5% 

5i% 

2 
3 
4 

6 
12 
13 

26 

52 

365 

1.0173  495 
1.0115  331 
1.0086  374 

1.0057  500 
1.0028  709 
1.0026  498 

1.0013  240 
1.0006  618 
1.0000  942 

1.0198  039 
1.0131   594 
1.0098  534 

1.0065  582 
1.0032   737 
1.0030  215 

1.0015  096 
1.0007  545 
1.0001   075 

1.0222   524 
1.0147  805 
1.0110  650 

1.0073   631 
1.0336  748 
1.0333  916 

1.0016  944 
1.0008  468 
1.0301   206 

7^0 

1.0246  951 
1.0163  964 
1.0122   722 

1.0081   649 
1.0040  741 
1.0037  601 

1.0018  783 
1.0009  387 
1.0301  337 

1.0271  319 
1.0180  071 
1.0134  752 

1.0089  634 
1.0044   717 
1.0041   270 

1.0020  614 
1.0010  302 
1.0001  467 

P 

6  %           1          6^  ^0 

7^-0 

8% 

2 
3 
4 

6 
12 
13 

26 

52 

365 

1.0295  630 
1.0196   128 
1.0146  738 

1.0097  588 
1.0048  676 
1.0044  923 

1.0022  436 
1.0011   212 
1.0001   596 

1.0319  884 
1.0212   135 
1.0158  683 

1.0105  511 
1.0052  617 
1.0048  560 

1.0024  250 
1.0012   118 
1.0001   726 

1.0344  080 
1.0228  091 
1.0170  585 

1.0113  493 
1.0056  541 
1.0052   181 

1.0026  056 
1.0013  020 
1.0001  854 

1.0368  221 
1.0243  998 
1.0182  446 

1.0121   264 
1.0060  449 
1.0055  786 

1.0027  854 
1.0013  918   I 
1.0001  982   ; 

1.0392  305 
1.0259  856 
1.0194  265 

1.0129  095 
1.0064  340 
1.0059  376 

1.0029  644 
1.0014  811 
1.0002   109 
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INTEREST  TABLES  (Continued) 

NOMINAL  RATES  CONVERTIBLE  p  TIMES  PER  YEAR 
EQUIVALENT  TO  EFFECTIVE  RATE  i  GIVEN  IN 

1 


HEADING,  jp 

=  P[(l  +  i 

)^-l] 

p 

i7o 

A% 

h% 

^\% 

1% 

2 

.0025  094 
.0025  032 
.0024  984 

.0041  928 
.0041  754 
.0041  623 

.0050  376 
.0050  125 
.0049  938 

.0058  846 
.0058  504 
.0058  249 

.0075  848 
.0075  281 
.0074  860 

4 

6 

12 

13 

.0024  977 
.0024  974 
.0024  971 
.0024  971 

.0041  602 
.0041  595 
.0041  587 
.0041  587 

.0049  907 
.0049  896 
.0049  886 
.0049  885 

.0058  206 
.0058  192 
.0058  178 
.0058  177 

.0074  790 
.0074  767 
.0074  743 
.0074  742 

62 
365 

00 

.0024  969 
.0024  969 
.0024  969 

.0041  582 
.0041  580 
.0041  580 

.0049  878 
.0049  876 
.0049  875 

.0058  167 
.0058  164 
.0058  164 

.0074  725 
.0074  721 
.0074  720 

P 

1% 

u% 

ii% 

u% 

11% 

i 

2 

.0101  510 
.0100  500 
.0099  751 

.0114  413 
.0113  133 
.0112  185 

.0127  363 
.0125  781 
.0124  612 

.0153  409 
.0151  125 
.0149  442 

.0179  648 
.0176  531 
.0174  241 

4 

6 

12 

13 

.0099  627 
.0099  586 
.0099  545 
.0099  541 

.0112  029 
.0111  976 
.0111  924 
.0111  920 

.0124  418 
.0124  354 
.0124  290 
.0124  285 

.0149  164 
.0149  071 
.0148  979 
.0148  971 

.0173  863 
.0173  737 
.0173  612 
.0173  602 

52 

365 

00 

.0099  513 
.0099  505 
.0099  503 

.0111  884 
.0111  874 
.0111  872 

.0124  240 
.0124  227 
.0124  225 

.0148  907 

.0148  889 
.0148  886 

.0173  515 
.0173  490 
.0173  486 

P 

2% 

2\7o 

2h7o 

21% 

3% 

.    2 

.0206  080 
.0202  000 
.0199  010 

.0232  708 
.0227  531 
.0223  748 

.0259  532 
.0253  125 
.0248  457 

.0286  553 
.0278  781 
.0273  135 

.0313  772 
.0304  500 
.0297  783 

4 

6 

12 

13 

.0198  517 
.0198  353 
.0198  190 
.0198  177 

.0223  126 
.0222  919 
.0222  713 
.0222  697 

.0247  690 
.0247  435 
.0247  180 
.0247  161 

.0272  209 
.0271  901 
.0271  594 
.0271  570 

.0296  683 
.0296  317 
.0295  952 
.0295  924 

52 
365 

00 

.0198  064 
.0198  032 
.0198  026 

.0222  554 
.0222  513 
.0222  506 

.0246  985 
.0246  934 
.0246  926 

.0271  358 
.0271  297 
.0271  287 

.0295  672 
.0295  600 
.0295  588 

p 

3J% 

4% 

4^% 

5% 

51% 

1 
2 

.0368  808 
.0356  125 
.0346  990 

.0424  647 
.0408  000 
.0396  078 

.0481  297 
.0460  125 
.0445  048 

.0538  766 
.0512  500 
.0493  902 

.0597  062 
.0565  125 
.0542  639 

4 

6 

12 

13 

.0345  498 
.0345  002 
.0344  508 
.0344  470 

.0394  136 
.0393  492 
.0392  849 
.0392  799 

.0442  600 
.0441  787 
.0440  977 
.0440  915 

.0490  889 
.0489  891 
.0488  895 
.0488  818 

.0539  007 
.0537  804 
.0536  604 
.0536  512 

62 

365 

00 

.0344  128 
.0344  030 
.0344  014 

.0392  355 
.0392  228 
.0392  207 

.0440  355 
.0440  195 
.0440  169 

.0488  131 
.0487  934 
.0487  902 

.0535  683 
.0535  447 
.0535  408 

P 

6% 

6i% 

7% 

lh% 

8% 

i 
2 

.0656  193 
.0618  000 
.0591  260 

.0716  166 
.0671  125 
.0639  767 

.0776  990 
.0724  500 
.0688  161 

.0838  673 
.0778  125 
.0736  441 

.0901  223 
.0832  000 
.0784  610 

4 

6 

12 

13 

.0586  954 
.0585  528 
.0584  106 
.0583  997 

.0634  731 
.0633  064 
.0631  403 
.0631  276 

.0682  341 
.0680  416 
.0678  497 
.0678  350 

.0729  784 
.0727  583 
.0725  390 
.0725  222 

.0777  062 
.0774  567 
.0772  084 
.0771  893 

52 
365 

00 

.0583  016 
.0582  736 
.0582  689 

.0630  129 
.0629  802 
.0629  748 

.0677  027 
.0676  649 
.0676  586 

.0723  710 
.0723  278 
.0723  207 

.0770  180 
.0769  692 
.0769  610 
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INTEREST  TABLES  (Continued) 

AMOUNT  FOR  YEAR  OF  p  DEPOSITS  OF  1/p,  p  TIMES 
PER  YEAR,  i/jp 


p 

i% 

i\% 

i% 

1^2% 

f  % 

i 

2 

4 

6 

12 

13 

62 
365 

00 

0.9962  5 
0.9974  8 
1.0006  246 

1.0009  370 

1.0010  412 

1.0011  453 

1.0011  533 

1.0012  254 
1.0012  461 
1.0012  495 

0.9937  717 
0.9979  210 
1.0010  406 

1.0015  611 
1.0017  347 
1.0019  083 

1.0019  216 

1.0020  418 
1.0020  762 
1.0020  819 

0.9926  312 
0.9975  062 
1.0012  484 

1.0018  730 
1.0020  813 

1.0022  896 

1.0023  056 

1.0024  498 
1.0024  911 
1.0024  979 

0  9912  924 
0.9970  918 
1.0014  662 

1.0021  848 
1.0024  278 
1.0026  708 
1.0026  895 

1.0028  577 

1.0029  058 
1.0029   138 

0.9888  201 
0.9962  640 
1.0018  716 

1.0028  081 
1.0031  205 
1.0034  329 
1.0034  569 

1.0036  732 

1.0037  351 
1.0037  453 

P 

1% 

u% 

n% 

u% 

n% 

i 

1 

2 

2 

4 

6 

12 

13 

52 
365 

0.9S51  244 
0.9950  249 
1.0024  938 

1.0037  422 
1.0041  586 

1.0045  761 

1.0046  071 

1.0048  956 

1.0049  780 
1.0049  917 

0.9832  823 
0.9944  065 
1.0028  046 

1.0042  089 
1.0046  773 
1.0051  458 
1.0051  819 

1.0055  063 

1.0055  991 

1.0056  145 

0.9814  441 
0.9937  888 
1.0031   153 

1.0046  754 
1.0051  958 
1.0057   163 
1.0057  664 

1.0061  169 

1.0062  199 
1.0062  371 

0.9777  791 
0.9925  563 
1.0037  360 

1.0056  076 
1.0062  319 

1.0068  566 

1.0069  046 

1.0073  372 

1.0074  608 
1.0074  814 

0.9741  295 
0.9913  269 
1.0043  618 

1.0065  388 
1.0072  671 

1.0079  957 

1.0080  518 

1.0085  564 
1.0087  007 
1.0087  247 

P 

2% 

2^% 

21% 

2i% 

3% 

1 

\ 
2 

4 

6 

12 

13 

52 
365 

00 

0.9704  950 
0.9900  990 
1.0049  752 

1.0074  686 
1.0083  013 
1.0091  339 
1.0091  980 

1.0097  747 
1.0099  396 
1.0099  670 

0.9668  757 
0.9888  752 
1.0055  937 

1.0083  984 
1.0093  344 

1.0102  711 

1.0103  431 

1.0109  919 

1.0111  775 

1.0112  083 

0.9632  715 
0.9876  643 
1.0062   114 

1.0093  268 
1.0103  667 
1.0114  072 
1.0114  873 

1.0122  082 
1.0124   143 
1.0124  486 

0.9596  824 
0.9864  365 
1.0068  284 

1.0102  642 
1.0113  979 

1.0125  424 

1.0126  305 

1.0134  234 
1.0136  502 
1.0136  878 

0.9561  082 
0.9852  217 
1.0074  446 

1.0111  807 
1.0124  282 

1.0136  766 

1.0137  727 

1.0146  376 

1.0148  850 

1.0149  261 

p 

3h% 

4% 

4i% 

6% 

5^% 

h 

2 

4 

6 

12 

13 

52 
365 

00 

0.9490  046 
0.9828  010 
1.0086  748 

1.0130  309 
1.0144  858 

1.0159  420 

1.0160  541 

1.0170  632 
1.0173  517 
1.0173  997 

0.9419  6 
0.9803  922 
1.0099  020 

1.0148  774 
1.0165  396 

1.0182  035 

1.0183  316 

1.0194  847 
1.0198  145 
1.0198  693 

0.9349  7 
0.9779  951 
1.0111  262 

1.0167  203 
1.0185  895 
1.0204  611 
1.0206  051 

1.0219  623 

1.0222  733 

1.0223  349 

0.9280  5 
0.9756  098 
1.0123  475 

1.0186  594 
1.0206  357 

1.0227  148 

1.0228  748 

1.0243   160 
1.0247  282 
1.0247  967 

0.9211  8 
0.9732  360 
1.0135  660 

1.0203  950 
1.0226  781 
1.0249  647 
1.0251  407 

1.0267  259 

1.0271  793 

1.0272  546 

P 

6% 

6§% 

7% 

7i7o 

8% 

\ 

2 

4 

6 

12 

13 

52 
365 

00 

0.9143  7 
0.9708  738 
1.0147  815 

1.0222  269 
1.0247   168 
1.0272   107 
1.0274  027 

1.0291    319 

1.0296  265 

1.0297  087 

0.9076  1 
0.9685  230 
1.0159  942 

1.0240  562 
1.0267  517 
1.0294  529 
1.0296  609 

1.0315  340 

1.0320  699 

1.0321  589 

0.9009  1 
0.9661  836 
1.0172  040 

1.0268  800 
1.0287  830 
1.0316  914 
1.0319  154 

1.0339  324 

1.0345  095 

1.0346  053 

0.8942  7 
0.9638  554 
1.0184  110 

1.0277  013 
1.0308  106 
1.0339  262 
1.0341   661 

1.0363  270 

1.0369  453 

1.0370  480 

0.8876  8 
0.9615  386 
1.0196  152 

1.0295  190 
1.0328  346 
1.0361  672 
1.0364   131 

1.0387  179 

1.0393  774 

1.0394  870 
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AMERICAN  EXPEBIENCE  MORTALITY  TABLE 

Based  on  100,000  living  at  age  10,  giving;  Ix,  number  of  living;  dx,  number 
of  deaths;  px,  probability  of  living;  qx,  probability  of  dying  for  age  x  from 
10  to  95. 


X 

Ix 

dx 

Px 

Qx 

^ 

Ix         dx 

px 

Qx 

10 

100000 

749 

.992510 

.  007490; 

55 

64563 

1199 

.981429 

.018571 

11 

99251 

746 

.992484 

.007516 

56 

63364 

1260 

.980115 

.019885 

12 

98505 

743 

.992457 

.007543; 

57 

62104 

1325 

.978665 

.021335 

13 

97762 

740 

.992431 

.0075691 

58 

60779 

1394 

. 977064 

. 022936 

14 

97022 

737 

. 992404 

.  007596J 

59 

59385 

1468 

.975280 

.024720 

15 

96285 

735 

.992366 

.007634 

60 

57917 

1546 

.973307 

.026693 

16 

95550 

732 

.992339 

.007661' 

61 

56371 

1628 

.971120 

.028880 

17 

94818 

729 

.992312 

.  007688; 

62 

64743 

1713 

.968708 

.031292 

18 

94089 

727 

. 992273 

.007727; 

63 

53030 

1800 

.966057 

. 033943 

19 

93362 

725 

. 992235 

.007765 

64 

61230 

1889 

.963127 

.036873 

20 

92637 

723 

.992195 

.007806 

65 

49341 

1980 

.959871 

.040129 

21 

91914 

722 

.992145 

. 007855 

66 

47361 

2070 

.956293 

. 043707 

22 

91192 

721 

. 992094 

.007906, 

67 

45291 

215S 

. 952353 

.047647 

23 

90471 

720 

. 992042 

.  007958, 

68 

43133 

2243 

.947998 

. 062002 

24 

89751 

719 

.991989 

.008011, 

69 

40890 

2321 

. 943238 

. 056762 

25 

89032 

718 

.991935 

.008065] 

70 

38569 

2391 

.938007 

.061993 

26 

88314 

718 

.991870 

.008130; 

71 

36178 

2448 

.  932.335 

.067665 

27 

87596 

718 

.991803 

.008197 

72 

33730 

2487 

. 926267 

.0737.33 

28 

86878 

718 

.991736 

.008264 

73 

31243 

2505 

.919822 

.080178 

29 

86160 

719 

.991655 

.008346 

74 

28738 

2501 

.912972 

.087028 

30 

85441 

720 

.991573 

.008427 

75 

26237 

2476 

.905629 

.094371 

31 

84721 

721 

.991490 

.008510 

76 

23761 

2431 

.897689 

.102311 

32 

84000< 

723 

. 991393 

.  008607. 

77 

21330 

2369 

. 888936 

.111064 

33 

83277 

726 

.991282 

.008718; 
.008831 

78 

18961 

2291 

.879173 

. 120827 

34 

82551 

729 

.991169 

79 

16670 

2196 

. 868266 

.131734 

35 

81822 

732 

.991054 

. 008946 

80 

14474 

2091 

. 865534 

. 144466 

36 

81090 

737 

.990911 

.0090891 

81 

12383 

1964 

.841395 

. 158605 

37 

80353 

742 

. 990766 

. 009234 

82 

10419 

1816 

. 825703 

. 174297 

38 

79611 

749 

. 990592 

.009408 

83 

8603 

1648 

. 808439 

. 191561 

39 

78862 

766 

. 990414 

.009586 

84 

6955 

1470 

.788641 

.211359 

40 

78106 

765 

.990206 

. 009794 

85 

5485 

1292 

.764448 

.235552 

41 

77341 

774 

. 989992 

.010008 

86 

4193 

1114 

.734319 

.265681 

42 

76567 

785 

. 989748 

.010252 

87 

3079 

933 

.696980 

. 303020 

43 

75782 

797 

.989483 

.010517 

88 

2146 

744 

.653308 

. 346692 

44 

74985 

812 

.989171 

.010829 

89 

1402 

655 

.604137 

. 396863 

45 

74173 

828 

. 988837 

.011163 

90 

847 

385 

.546465 

.454545 

46 

73345 

848 

. 988438 

.011562 

91 

462 

246 

.467532 

. 532468 

47 

72497 

870 

.988000 

.012000 

92 

216 

137 

.366741 

. 634259 

48 

71627 

896 

. 987491 

.012509 

93 

79 

58 

.266823 

.734177 

49 

70731 

927 

.986894 

.013106 

94 

21 

18 

. 142857 

.857143 

50 

69804 

962 

.986219 

.013781 

95 

3 

3 

.000000 

1 . 000000 

51 

68842 

1001 

.985459 

.014541 

52 

67841 

1044 

.984611 

.015389 

53 

66797 

1091 

.983667 

.016333 

54 

65706 

1143 

. 982604 

.017396 
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COMMUTATION  COLUMNS  3% 

'^x    =    Dx   +   Dx  +  1    +   Dx  +  2    •     •     •     •     +   £>95 
Mx   =--    Cx  +   Cx+1   +  Cx+2    •    •    •    •     +   C95 

1  +  ax  =  '^x/Dx  Ax  =  Mx/Dx 

Dx  =  v^lx  Cx  =  v^^^dx 


X 

Dx 

N. 

Cx 

Mx 

1  +  ax 

Ax 

10 

74409.4 

1811 

346 

541.094 

21651.7 

24.3430 

.290981 

11 

71701.0 

1736 

936 

523 . 229 

21110.7 

24.2247 

. 294426 

12 

69089 . 4 

1665 

235 

505.947 

20587.4 

24.1026 

. 297982 

13 

66571.2 

1596 

146 

489.227 

20081.5 

23.9766 

.301654 

14 

64143.0 

1529 

575 

473 . 052 

19592.3 

23.8463 

.305447 

15 

61801.7 

1465 

432 

458.028 

19119.2 

23.7118 

.309364 

16 

59543 . 6 

1403 

630 

442 . 872 

18661.2 

23.5731 

.313403 

17 

57366.4 

1344 

086 

428.211 

18218.3 

23.4298 

.317578 

IS 

55267.4 

1286 

720 

414.598 

17790.1 

23.2817 

.321891 

19 

53243 . 0 

1231 

453 

401.416 

17375.6 

23 . 1289 

.326343 

SO 

61290.9 

1178 

210 

388.648 

16974.1 

22.9711 

.330938 

21 

49408 . 3 

1126 

919 

376.806 

16585.4 

22 . 8083 

. 335681 

22 

47592.4 

1077 

510 

365.325 

16208.6 

22 . 6404 

.340571 

23 

45840.9 

1029 

918 

354.192 

15843.3 

22.4672 

.345615 

24 

44151.5 

984 

077 

343.398 

15489.1 

22.2886 

.350817 

25 

42522 . 2 

939 

926 

332.933 

15145.7 

22 . 1044 

.356184 

26 

40950.7 

897 

403 

323.236 

14812.8 

21.9142 

.361722 

27 

39434.8 

856 

453 

313.821 

14489.5 

21.7182 

.367431 

28 

37972.4 

817 

018 

304.681 

14175.7 

21.5161 

.373317 

29 

36561.7 

779 

046 

296.218 

13871.0 

21.3077 

.379387 

30 

35200.6 

742 

484 

287.991 

13574.8 

21.0930 

.386642 

31 

33887.3 

707 

283 

279.991 

13286.8 

20.8716 

.392089 

32 

32620.3 

673 

396 

272.590 

13006.8 

20 . 6435 

.398734 

33 

31397.6 

640 

776 

265.749 

12734.2 

20 . 4084 

.405580 

34 

30217.4 

609 

378 

259.074 

12468.5 

20.1665 

.412627 

35 

29078.2 

679 

161 

252 . 564 

12209.4 

19.9174 

.419883 

36 

27978.7 

550 

082 

246.882 

11956.9 

19.6608 

.427356 

37 

26916.9 

522 

104 

241.318 

11710.0 

19.3969 

. 435042 

38 

25891.6 

495 

187 

236.499 

11468.7 

19.1264 

. 442949 

39 

24901.0 

469 

296 

231.767 

11232.2 

18.8466 

.451073 

40 

23943.9 

444 

394 

227.686 

11000.4 

18.5598 

.459423 

41 

23018.8 

420 

450 

223 . 654 

10772.7 

18.2655 

.467996 

42 

22124.7 

397 

432 

220.226 

10549.1 

17.9632 

.476799 

43 

21260.1 

375 

307 

217.080 

10328.8 

17.6531 

.485832 

44 

20423.8 

354 

047 

214.724 

10111.8 

17.3350 

.495097 

45 

19614.2 

333 

623 

212.678 

9897.03 

17.0093 

. 504585 

46 

18830.3 

314 

009 

211.371 

9684.45 

16.6757 

.514301 

47 

18070.5 

295 

178 

210.539 

9473 . 08 

16.3348 

. 524229 

48 

17333.6 

277 

108 

210.515 

9262.54 

16.9867 

. 534368 

49 

16618.3 

259 

774 

211.456 

9052.03 

15.6318 

. 544703 

50 

15922.8 

243 

156 

213.048 

8840.67 

15.2709 

.656216 

61 

15246.0 

227 

233 

215.228 

8627.53 

14 . 9046 

. 565889 

62 

145S6.7 

211 

987 

217.936 

8412  30 

14 . 5329 

.576711 

53 

13943.9 

197 

401 

221.113 

8194.36 

14.1568 

. 587667 

54 

13316.6 

183 

457 

224.905 

7973.25 

13.7765 

. 698743 
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COMMUTATION  COLUMNS  3%  (Continued) 


X 

Dx 

N. 

Cx 

A/x 

1  +  ax 

Ax 

55 

12703.9 

170140 

229.052 

7748.34 

13.3928 

. 609920 

56 

12104.8 

157436 

233 . 695 

7519.29 

13.0061 

.621182 

67 

11518.5 

145331 

238.593 

7285 . 60 

12.6172 

.632510 

58 

10944 . 5 

133813 

243 . 706 

7047.00 

12.2265 

. 643S88 

59 

10382 . 0 

122868 

249.168 

6803 . 30 

11.8348 

. 655298 

60 

9830.43 

112486 

254 . 764 

6554 . 13 

11.4427 

.666718 

61 

9289 . 34 

102656 

260.463 

6299.37 

11.0509 

.678128 

62 

8758.32 

93366.6 

266.080 

6038.90 

10.6603 

.689505 

63 

8237.14 

84608.2 

271.450 

5772.82 

10.2716 

.700828 

64 

7725.77 

76371.1 

276.575 

5501.37 

9 . 88524 

. 712080 

65 

7224.18 

68645.3 

281.455 

5224.80 

9.50217 

. 723238 

66 

6732.31 

61421.2 

285.678 

4943 . 34 

9.12334 

. 734272 

67 

6250.54 

54688.8 

289.148 

4657.67 

8 . 74945 

.745162 

68 

5779.34 

48438.3 

291.784 

4368.52 

8.38128 

. 755885 

69 

5319.23 

42659.0 

293.136 

4076.73 

8.01976 

. 766415 

70 

4871.16 

37339.7 

293.182 

3783 . 60 

7.66547 

. 776734 

71 

4436.10 

32468.6 

291.428 

3490.42 

7.31916 

. 786820 

72 

4015.47 

28032.5 

287.447 

3198.99 

6.98112 

. 796666 

73 

3611.07 

24017.0 

281.095 

2911.54 

6.65094 

. 806283 

74 

3224.79 

20405.9 

272.472 

2630.45 

6.32783 

.815694 

75 

2858.40 

17181.1 

261.892 

2357.97 

6.01076 

. 824929 

76 

2513.25 

14322.7 

249 . 643 

2096.08 

5.69889 

. 834013 

77 

2190.41 

11809.5 

236.190 

1846.44 

5.39146 

. S42967 

78 

1890.42 

9619.09 

221.761 

1610.25 

5.08834 

.851796 

79 

1613.60 

7728.67 

206.374 

1388.49 

4 . 78972 

. 860494 

80 

1360.22 

6115.07 

190.783 

1182.12 

4.49563 

. 869059 

81 

1129.82 

4754.85 

173.976 

991.333 

4 . 20849 

. 877423 

82 

922 . 940 

3625.02 

156.180 

817.357 

3.92769 

. 885601 

83 

739 . 878 

2702.08 

137 . 604 

661.177 

3.65207 

.893629 

84 

580.725 

1962.21 

119.166 

523.573 

3.37889 

.901586 

85 

444.644 

1381.48 

101.686 

404.407 

3 . 10694 

. 909507 

86 

330.007 

936.837 

85.1229 

302.721 

2 . 83884 

.917315 

87 

235.272 

606.829 

69.2159 

217.598 

2.57926 

.924876 

88 

159.204 

371.557 

53.5871 

148.382 

2.33384 

. 932024 

89 

100.980 

212.353 

38.8099 

94 . 7949 

2.10292 

.938750 

90 

59.2288 

111.373 

26.1381 

55.9850 

1 . 88039 

.945231 

91 

31.3657 

52.1442 

16.2148 

29 . 8469 

1.66246 

.951579 

92 

14.2373 

20.7785 

8.76715 

13.6321 

1.45944 

. 957492 

93 

5.05551 

6.54120 

3 . 60354 

4 . 86499 

1.29388 

.962314 

94 

1.30473 

1.48569 

1 . 08577 

1.26146 

1.13870 

. 966834 

95 

0.180961 

0.180961 

0.175690 

0.175690 

1 . 00000 

. 970874 
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COMMUTATION  COLUMNS  3^% 

N,    =   Z>i:   +   Dx  +  1   +   Dx+2    •    •    •    •     +   Z)95 

Mx   =   Cx  +   Cx+1   +   Cx+2    •    •    •    •     +  C95 

1  +  ax  =  Nx/Z)x  Ax  =  3/x/D. 


Z). 


W. 


Mr 


1  +  a. 


10 

11 
12 
13 
14 

15 

16 
17 
18 
19 

20 

21 
22 
23 
24 

25 

26 
27 

28 
29 

30 

31 
32 
33 
34 

35 

36 
37 
38 
39 

40 

41 
42 
43 

44 

45 

46 
47 
48 
49 

50 

51 
52 
53 
54 


70891.9 
67981.5 
65189.0 
62509 . 4 
59938.4 

57471.6 
55104.2 
52832 . 9 
50053 . 9 
48562 . 8 

46556 . 2 
44630.8 
42782 . 8 
41009.2 
39307.1 

37673 . 6 
36106.1 
34601.5 
33157.4 
31771.3 


30440. 
29163. 
27937 , 
26760. 
25630 

24544 
23502 . 
22501 , 
21539 
20615.5 

19727.4 

18873 . 6 
18052.9 
17263 . 6 
16504.4 

15773.6 
15070.0 
14392.1 
13738.5 
13107.9 

12498.6 
11909.6 
11339.5 
10787.4 
10252.4 


1575 

535 

1504 

643 

1436 

662 

1371 

473 

1308 

963 

1249 

025 

1191 

553 

1136 

449 

1083 

616 

1032 

962 

984 

400 

937 

843 

893 

213 

850 

430 

809 

421 

770 

114 

732 

440 

696 

334 

661 

732 

628 

575 

596 

804 

566 

363 

537 

199 

509 

262 

482 

501 

456 

871 

432 

327 

408 

824 

386 

323 

364 

783 

344 

167 

324 

440 

305 

566 

287 

513 

270  250  1 

253 

745 

237 

972 

222 

902 

208 

510 

194 

771 

181  663 
169  165 
157  255 
145  916 
135  128 


513.024 
493 . 690 
475.077 
457.159 
439.908 

423.879 
407.873 
392 . 465 
378.153 
364.360 

351.068 
338.727 
326.819 
315.329 
304.243 

293 . 545 
283.619 
274.028 
264.761 
256.164 

247.846 
239.797 
232.331 
225.406 
218.683 

212.158 
206.383 
200.757 
195 . 798 
190.945 

186.684 
182.493 
178.828 
175.422 
172.679 

170.127 
168.345 
166.872 
166.047 
165.982 

166.424 
167.315 
168.602 
170.234 
172.317 


17612.9 
17099.9 
16606.2 
16131.1 
15674.0 

15234.1 
14810.2 
14402.3 
14009.8 
13631.7 

13267.3 
12916.3 
12577.5 
12250.7 
11935.4 

11631.1 
11337.6 
11054.0 
10779 . 9 
10515.2 

10259 . 0 
10011.2 
9771.37 
9539 . 04 
9313.64 

9094.96 
8882 . 80 
8676.41 
8475.66 
8279 . 86 

8088.91 
7902 . 23 
7719.74 
7540.91 
7365.49 

7192.81 
7022 . 68 
6854 . 34 
6687.47 
6521.42 

6355 . 44 
6189.01 
6021.70 
5853 . 09 
5682 . 86 


22.2245 
22.1331 
22 . 0384 
21.9403 
21.8385 

21 . 7329 
21.6236 
21.5102 
21.3926 
21.2707 

21.1443 
21.0134 
20.8779 
20 . 7375 
20.5922 

20.4417 
20.2858 
20.1244 
19.9573 
19 . 7843 

19 . 6054 
19 . 4202 
19 . 2286 
19.0304 
18.8256 

18.6138 
18.3949 
18.1688 
17.9354 
17.6946 

17.4461 
17.1901 
16.9262 
16.6543 
16.3744 

16.0867 
15.7911 
15.4878 
15.1770 
14.8591 

14.5346 
14.2041 
13.8679 
13.5264 
13.1801 


. 248447 
.251537 
. 254739 
. 258059 
.261501 

.265071 
.  268766 
. 272601 
.  276580 
. 280702 

. 284974 
. 289402 
. 293986 
.298731 
. 303644 

.  308734 
.314008 
.319465 
.325115 
. 330964 

.337016 
. 343277 
. 349758 
. 356460 
. 363387 

. 370547 
.377951 
. 385595 
. 393490 
.401632 

.410034 
.418692 
.427618 
.436810 
. 446275 

. 456004 
.466003 
. 476258 
.486768 
.497519 

. 508490 
.519668 
.531037 
. 542584 
.554295 
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COMMUTATION  COLUMNS  3|  %  (Continued) 

X 

D^ 

rj. 

Cr 

3fx 

1  +  ax 

Ax 

55 

9733 . 40 

124876 

174.646 

5510.54 

12.8296 

.566148 

56 

9229 . 60 

115142 

177.325 

5335.90 

12.4753 

.578129 

57 

8740.17 

105913 

180.167 

5158.57 

12.1179 

.590215 

58 

8264 . 44 

97172.6 

183.140 

4978.41 

11.7579 

. 602389 

59 

7801 . 82 

88908.2 

186.340 

4795.27 

11.3958 

.614634 

60 

7351.65 

81106.4 

189.604 

4608.93 

11.0324 

. 626924 

61 

6913.44 

73754.7 

192.909 

4419.32 

10.6683 

.639236 

62 

6486.75 

66841.3 

196.117 

4226.41 

10.3043 

.651546 

63 

6071.27 

60354 . 5 

199.109 

4030 . 30 

9.9410 

.663831 

64 

5666.85 

54283.3 

201.887 

3831.19 

9.5791 

. 676070 

65 

5273.33 

48616.4 

204.457 

3629.30 

9.2193 

. 688236 

66 

4890.55 

43343 . 1 

206.522 

3424.84 

8.8626 

. 700298 

67 

4518.65 

38452 . 5 

208.021 

3218.32 

8 . 5097 

.712231 

68 

4157.82 

33933.9 

208.903 

3010.30 

8.1615 

. 724009 

69 

3808.32 

29776.1 

208.858 

2801.40 

7.8187 

. 735600 

70 

3470.67 

25967.7 

207.881 

2592 . 54 

7.4820 

. 746984 

71 

3145.43 

22497.1 

205.639 

23.S4.66 

7.1523 

. 758135 

72 

2833.42 

19351.6 

201.851 

2179.02 

6 . 8298 

.769041 

73 

2535.75 

16518.2 

196.436 

1977.17 

6.5141 

.779713 

74 

2253.57 

13982.5 

189.491 

1780.73 

6.2046 

.790183 

75 

1987.87 

11728,9 

181.253 

1591.24 

5.9002 

. 800475 

76 

1739.39 

9741.03 

171.940 

1409.99 

5.6002 

.810620 

77 

1508.63 

8001.63 

161.889 

1238.05 

5.3039 

.820641 

78 

1295.73 

6493 . 00 

151.265 

1076.16 

5.0111 

. 830543 

79 

1100.65 

5197.27 

140.089 

924.894 

4.7220 

.840318 

80 

923 . 338 

4096.62 

128.880 

784.805 

4.4368 

. 849965 

81 

763 . 234 

3173.29 

116.959 

655.925 

4.1577 

. 859402 

82 

620.465 

2410.05 

104.488 

538.966 

3 . 8843 

. 868648 

83 

494 . 995 

1789.59 

91.6153 

434.478 

3.6154 

.877741 

84 

386.641 

1294.59 

78.9564 

342.862 

3.3483 

.886772 

85 

294.610 

907.951 

67.0490 

263 . 906 

3.0819 

.895782 

86 

217.598 

613.342 

55.8566 

196.857 

2.8187 

.904682 

87 

154.383 

395.744 

45.1992 

141.000 

2.5634 

.913315 

88 

103 . 963 

241.361 

34.8243 

95.8011 

2.3216 

.921492 

89 

65.6231 

137.398 

25.0993 

60.9768 

2.0937 

.929197 

90 

38.3047 

71.7747 

16.8224 

35.8775 

1 . 8738 

.936635 

91 

20.1869 

33.4700 

10.3854 

19.0551 

1 . 6580 

.943932 

92 

9.11888 

13.2831 

5.58815 

8.66969 

1.4567 

.950741 

93 

3.22236 

4.16421 

2.28578 

3.08155 

1.2923 

.956300 

94 

0.827611 

0.941843 

0.685392 

0.795762 

1 . 1380 

.961516 

95 

0.114232 

0.114232 

0.110369 

0.110369 

1.0000 

.966184 
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COMMUTATION  COLUMNS  4% 

N;,.    =    Dx   ^   Dx  +  l    +   Dx  +  2    •     •     •     •     +    Z)95 
il/x    =    Cx   +    Cx  +  l    +   Cx  +  2    •     •     •     +    C95 

1  +  ax  =  Nx/Dx  Ax  =  Mx/D. 


X 

Dx 

K 

X 

Cx 

Mx 

1  +  ax 

Ax 

10 

67556.4 

1379 

083 

486.536 

14514.8 

20.4138 

.214854 

11 

64471.6 

1311 

527 

465.949 

14028.2 

20.3427 

.217588 

12 

61525.9 

1247 

055 

446.227 

13562.3 

20.2688 

.220432 

13 

58713.3 

1185 

529 

427.332 

13116.0 

20.1918 

.223391 

14 

56027.8 

1126 

816 

409.230 

12688.7 

20.1117 

.226472 

15 

53463 . 6 

1070 

788 

392.423 

12279.5 

20.0283 

. 229679 

16 

51014.9 

1017 

325 

375.789 

11887.1 

19.9417 

.233011 

17 

48677.0 

966 

310 

359.855 

11511.3 

19.8515 

. 236483 

18 

46445.0 

917 

633 

345.065 

11151.4 

19.7574 

. 240099 

19 

44313.6 

871 

188 

330.881 

10806.4 

19.6596 

.243801 

30 

42278.3 

826 

874 

317.277 

10475.5 

19.5579 

. 247774 

21 

40335 . 0 

784 

596 

304.652 

10158.2 

19.4520 

.251846 

22 

38479.0 

744 

261 

292.529 

9853 . 54 

19.3420 

. 256076 

23 

36706.5 

705 

782 

280.887 

9561.01 

19.2277 

.260472 

24 

35013.8 

669 

075 

269.709 

9280.12 

19 . 1089 

. 265042 

25 

33397.4 

634 

062 

258.975 

9010.42 

18.9854 

.  269794 

26 

31853.9 

600 

664 

249.014 

8751.44 

18.8568 

.274737 

27 

30379.7 

568 

810 

239.437 

8592 . 43 

18.7233 

. 279872 

28 

28971.9 

538 

431 

230.228 

8262.99 

18.5846 

. 285207 

29 

27627.3 

509 

459 

221.681 

8032 . 76 

18.4404 

. 290754 

30 

26343.1 

481 

831 

213.451 

7811.08 

18.2906 

.296514 

31 

25116.4 

455 

488 

205.527 

7597.63 

18.1351 

.302497 

32 

23944.9 

430 

372 

198.170 

7392.10 

17.9735 

.308713 

33 

22825.7 

406 

427 

191.339 

7193.93 

17 . 8056 

.315168 

34 

21756.5 

383 

601 

184.740 

7002 . 59 

17.6316 

.321862 

35 

20735.0 

361 

845 

178.366 

6817.85 

17.4510 

.328810 

36 

19759.1 

341 

110 

172.677 

6639.49 

17.2634 

. 336022 

37 

18826.5 

321 

351 

167.162 

6466.81 

17.0691 

.343496 

38 

17935.2 

302 

524 

162.249 

6299 . 65 

16.8676 

.351245 

39 

17083.1 

284 

589 

157.467 

6137.40 

16.6591 

.359267 

40 

16268.6 

267 

506 

153.213 

5979.93 

16.4431 

.367575 

41 

15489.7 

251 

237 

149.053 

5826.72 

16.2196 

.376168 

42 

14744.9 

235 

748 

145.357 

5677.67 

15.9884 

.385060 

43 

14032.4 

221 

003 

141.903 

5532.31 

15.7494 

.394252 

44 

13350.8 

206 

970 

139.013 

5390.41 

15.5025 

. 403752 

45 

12698.3 

193 

619 

136.300 

5251.40 

15.2477 

.413551 

46 

12073.6 

180 

921 

134.224 

5115.10 

14.9849 

.423659 

47 

11475.0 

168 

848 

132.409 

4980.87 

14.7144 

.434063 

48 

10901.3 

157 

373 

131.122 

4848.46 

14.4362 

.444762 

49 

10350.9 

146 

471 

130.441 

4717.34 

14.1507 

.455744 

50 

9822.30 

136 

120 

130.159 

4586.90 

13.8583 

.466988 

51 

9314.36 

126 

298 

130.227 

4456.74 

13.5595 

.478481 

52 

8825.89 

116 

984 

130.597 

4326.51 

13.2546 

. 490207 

53 

8355 . 84 

108 

158 

131.227 

4195.92 

12.9440 

.502154 

54 

7903.23 

99802 . 1 

132.194 

4064 . 69 

12.6280 

.5143U7 
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COMMUTATION  COLUMNS  4%   (Continued) 


X 

Dz 

M. 

Cx 

M^ 

1  +  a^ 

Az 

55 

7467.07 

91898.8 

133.337 

3932 . 50 

12.3072 

. 526645 

56 

7046.53 

84431.8 

134.732 

3799.16 

11.9820 

.539153 

57 

6640 . 78 

77385 . 2 

136.233 

3664.43 

11.6530 

.551806 

58 

6249.13 

70744 . 5 

137.815 

3528.19 

11.3207 

. 564589 

59 

5870.97 

64495.3 

139.549 

3390.38 

10.9855 

.577482 

60 

5505.61 

58624.4 

141.311 

3250.83 

10.6481 

. 590457 

61 

5152.55 

53118.7 

143 . 083 

3109.52 

10.3092 

. 603492 

62 

4811.29 

47966.2 

144.763 

2966.44 

9.96951 

.616557 

63 

4481.48 

43154.9 

146.264 

2821.67 

9.62962 

. 629630 

64 

4162.85 

38673.4 

147.593 

2675.41 

9.29014 

. 642687 

65 

3855.15 

34510.6 

148.753 

2527.82 

8.95182 

. 655699 

66 

3558.12 

30655.4 

149.533 

2379.06 

8.61563 

. 668630 

67 

3271.74 

27097.3 

149.894 

2229.53 

8.28225 

.681452 

68 

2996.01 

23825.6 

149.806 

2079 . 64 

7.95245 

.694137 

69 

2730.97 

20829.6 

149.053 

1929.83 

7.62718 

. 706647 

70 

2476.88 

18098.6 

147.643 

1780.78 

7.30702 

.718961 

71 

2233.97 

15621.7 

145.349 

1633.13 

6.99281 

.731046 

72 

2002 . 70 

13387.8 

141.985 

1487.79 

6.68486 

. 742890 

73 

1783.69 

11385.1 

137.512 

1345.80 

6.38288 

. 754505 

74 

1577.57 

9601.37 

132.012 

1208.29 

6.08617 

.765917 

75 

1384.89 

8023 . 80 

125.666 

1076.28 

5.79384 

.777160 

76 

1205.95 

6638.91 

118.636 

950.612 

5.50511 

. 788265 

77 

1040.94 

5432.96 

111.164 

831.975 

5.21931 

. 799257 

78 

889.735 

4392 . 02 

103.369 

720.811 

4.93633 

.810141 

79 

752 . 145 

3502 . 29 

95.2720 

617.442 

4.65640 

. 820908 

80 

627.945 

2750.14 

87.2275 

522.170 

4.37960 

.831554 

81 

516.565 

2122.20 

78.7785 

434.942 

4.10829 

.841989 

82 

417.919 

1605.63 

70.0404 

356.164 

3.84197 

. 852232 

83 

331.805 

1187.72 

61.1163 

286.124 

3.57956 

. 862325 

84 

257.927 

855.910 

52.4184 

225.007 

3.31842 

. 872368 

85 

195.588 

597.983 

44.2991 

172.589 

3.05736 

. 882409 

86 

143.766 

402 . 395 

36.7269 

128.290 

2.79895 

. 892348 

87 

101.510 

258.629 

29.5766 

91.5628 

2.54781 

. 902007 

88 

68.0293 

157.118 

22.6781 

61.9863 

2.30957 

.911170 

89 

42.7347 

89.0891 

16.2664 

39.3082 

2.08470 

.919819 

90 

24.8246 

46.3544 

10.8499 

23.0418 

1.86728 

.928182 

91 

13.0199 

21.5298 

6*.  66604 

12.1918 

1.65361 

. 936400 

92 

5.85311 

8.50988 

3.56960 

5.52580 

1.45391 

. 94408 

93 

2 . 05838 

2.65677 

1.45310 

1.95620 

1 . 29071 

.95036 

94 

0.52612 

0.59839 

0.43362 

0.50311 

1.1374 

.9563 

95 

0.07227 

0.07227 

0.06949 

0.06949 

1.0000 

.962 
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VALUATION  COLUMNS  3^% 


Z)x/i). 


kz  =  Cx/Dr^x 


Uz 

kx 

1 

i   ^ 

1 

1      u      1      '- 

X 

Uz 

10 

1.042  811 

0.007  547 

y 

55 

1.054  585 

0.018  922 

11 

1.042  838 

.007  573 

56 

1.055  999 

.020  289 

12 

1.042  866 

.007  600 

57 

1.067  563 

.021  800 

13 

1.042  894 

.007  627 

58 

1.059  296 

.023  474 

14 

1.042  922 

.007  654 

59 

1.061  234 

.025  347 

15 

1.042  962 

0.007  692 

60 

1.063  385 

0.027  425 

16 

1.042  990 

.007  720 

61 

1.065  780 

.029  739 

17 

1.043  019 

.007  748 

62 

1.068  433 

.032  302 

18 

1.043  059 

.007  787 

63 

1.071  365 

.035  136 

19 

1.043  100 

.007  826 

64 

1.074  625 

.038  "285 

20 

1.043  141 

0.007  866 

65 

1.078  270 

0.041  807 

21 

1.043  194 

.007  917 

66 

1.082  304 

.045  704 

22 

1.043  248 

.007  969 

67 

1.086  782 

.050  031 

23 

1.043  303 

.008  022 

68 

1.091  774 

.054  854 

24 

1.043  358 

.008  076 

69 

1.097  284 

.060  178 

35 

1.043  415 

0.008  130 

70 

1.103  403 

0.066  090 

26 

1.043  484 

.008  197 

71 

1.110  117 

.072  576 

27 

1.043  554 

.008  264 

72 

1.117  388 

.079  602 

28 

1.043  625 

.008  333 

73 

1.125  218 

.087  167 

29 

1.043  710 

.008  415 

74 

1.133  660 

.095  323 

30 

1.043  796 

0.008  498 

75 

1.142  852 

0.104  204 

31 

1.043  884 

.008  583 

76 

1.152  960 

.113  971 

32 

1.043  986 

.008  682 

77 

1.164  314 

.124  941 

33 

1.044  102 

.008  795 

78 

1.177  243 

.137  433 

34 

1.044  221 

.008  910 

79 

1.192  031 

.151  720 

35 

1.044  343 

0.009  027 

80 

1.209  771 

0.168  861 

36 

1.044  493 

.009  172 

81 

1.230  099 

.188  502 

37 

1.044  647 

.009  320 

82 

1.253  477 

.211  089 

38 

1.044  830 

.009  498 

83 

1.280  245 

.236  952 

39 

1.045  018 

.009  679 

84 

1.312  384 

.268  004 

40 

1.045  237 

0.009  891 

85 

1.353  917 

0.308  133 

41 

1.045  463 

.010  109 

86 

1.409  469 

.361  806 

42 

1.045  721 

.010  359 

87 

1.484  979 

.434  762 

43 

1.046  001 

.010  629 

88 

1.584  244 

.530  670 

44 

1.046  331 

.010  947 

89 

1.713  188 

.655  254 

45 

1.046  684 

0.011  289 

90 

1.897  500 

0.833  333 

46 

1.047  106 

.011  697 

91 

2.213  750 

1.138  889 

47 

1.047  571 

.012  146 

92 

2.829  873 

1.734  177 

48 

1.048  111 

.012  668 

93 

3.893  571 

2.761  905 

49 

1.048  745 

.013  280 

94 

7.245  000 

6.000  000 

50 

1  049  463 

0  013  974 

95 

51 

1.050  272 

.014  755 

52 

1.051  176 

.015  629 

53 

1.052  185 

.016  604 

54 

1.053  323 

.017  704 
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CALCULUS 

Differentials 
d  ax  =  adx  d  e^  =  e^  dx 

d{u  -\-  v)  =  du  -{-  dv  d  e""^  =  a  e^'^dx 

d  uv  =  udv  -\-  vdu  d  a^  =  a^  loge  a  dx 

M       vdu  —  udv  , ,  ,  , 

d-  =  5 d  iose  X  =  X  Hx 

V  v^ 

d  x"^  =  n  x'^'^dx  d  logo  x  =  x~'^  logo  e  dx 

dx"  =  yx"~^dx  -I-  X"  loge  x  dy       d  x^  =  x""  {1  -{-  loge  x)  dx 


d  sin  X  =  cos  x  dx  d  vers"^  x  =  {2x  —  x^)~i  dx 

d  cos  x  =  —sin  x  dx  d  sinh  x  =  cosh  x  dx 

d  tan  x  =  sec  2  x  dx  d  cosh  x  =  sinh  x  dx 

d  cot  X  =  — csc^  a:  c?a:  d  tanh  a;  =  sech^  x  dx 

d  sec  X  =  tan  x  sec  re  da;  d  coth  x  =   — csch^  x  dx 

d  CSC  a:  =  —cot  x  •  esc  x  dx  d  sech  a;  =  — sech  x  tanh  a;  <ia 

d  vers  a:  =  sin  x  dx  d  csch  x  =   —  csch  x  coth  x  dx 

d  sin~ix  =  (1  —  x^)~idx  d  sinh~^  x  =  (x^  +  l)~idx 

d  cos~^x  =   —  (1  —  x'^)~idx  d  cosh~^  x  =  (x^  —  l)~idx 

d  tan-ix  =  (1  4-  x2)-idx  d  tanh-i  x  =  (1  -  x^)-^dx 

d  cot-ix  =   -(1  +  x''')-'^dx  d  coth-i  x  =   -  (x2  -  l)-idx 

d  sec~^x  =  x~i(x-  —  l)~Hx  cZ  sech~^  X  =  — x(l  —  x^)~idx 
d  csc~^x  =  — -r-'  (~-2  _  i)-|(^x     i  csch~^  X  =   — x(x"  +  l)~5cZx 
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INTEGRALS 
Elementary  Forms 

\.  S  a  dx  =  ax. 

^'  f  a  '  j{x)dx  =  a  f  J{x)dx. 

3.  /  <t>{y)dx  =  f^dy,  where  y'  =  dy/dx. 

1-   f  {u  -\-  v)  dx  =  f  udx  -\-  f  V  dXj  where  u  and  v  are  any 
functions  of  x. 

5.  y  u  dv  =  uv  —  J"  V  du. 

6.  f  u-r  dx  =  uv  —  f  V  -^  dx. 

7.  y  a;"  do:  =  — -t-^j  except  w  =  —  1. 


8.  r-^^^p  =  log/  (X),  [d/(a:)  =  /'(x)  dx\. 

dx 

9.  y  —  =  log  X,  or  log  ( —  x). 

10.  /  P4^  =  Vf~W^  [dfix)  =  fix)  dx]. 

2  Vf  (x) 

11.  f  e'  dx  =  e*. 

12.  f  e^""  dx  =  e«^/a. 

13.  /  6"  dx  = 


a  log  6 

14.  y  log  X  dx  =  X  log  X  —  X. 

15.  y  a^  log  a  dx  =  a*. 

16.  /  -J^^  =  1  tan-  n\  or  -  i  cot-  (?)• 

.^      ^      dx  1.     ,  _i  /A         1   1      a+x 

17.  /  -= z  =  -  tanh  ^  (  -  J^  or  ,5—  log 

a2  —  x2       o  \a/        2  a     ^  a  —  x 

-•0      />      ^^  1      ,,  _,  /x\  1   ,      X  —  a 

18.  /  -. 5  = coth  M  -  ),  or  j^-  log  — ;- — 

x2  —  a2  a  \cr/        2  a        u.  +  a 

19.  f     ,  ^^         =  sin-i  {-\  or  -  cos-^  ("-V 

Va2  -  x2  \«/  \a/ 

20.  y     ^  ^         =  log  (x  +  \/x2  ±  a2). 

V  x2  ±  a2 

21.  y— ^^=.  =  icos-f^). 

X  Vx2  -  a2       a  V^/ 

X  Va2  +2-2  a        \  X  y 
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INTEGRALS  (Continued) 


^^      ^          dx                    2                  ^fa  +  hx 
33.  f  .  =      ,         tan  ^  A/ >  or 

X  V  a  +  hx       V   —  a  ~  ^ 


Va  '      a 


Forms  Containing  (a  +  bx) 

24.  /  (o  +  6a:)  "(io;  =  («  +^^)"^\  except  n  =  -  1. 

(n  +  1)0 

35.  fx(a-\-  hxYdx  =  f^2rn\2)  ^^  "*"  ^^^""^^ 

(a  +  6a:) '^^S  except  n  =  —1  or  —2. 


b^(n  +  1) 

ir(a  +  6a;)'^+3  (a  +  6x)''+2 


26.   fx^(a  +  hxY  dx  =  M  (^  +^^)"'''  _  2a 


n  +  2 

(n 


^  (g  +  6a;)  ^+^" 


n  +  1 


37.  /  a;"^  (a  +  6a:)^  da;  =  p —  ,   /    + 


m+n+1  m+n+1 

y  a;'«  (a  +  6a;)  ""^  dx. 


39.   f        "^^ 


30.  / 


(a  +  6a;)2  6  (o  +  6a;) 

(?a;  1 


(a  +  6a;)3  2  6  (a  +  6a;)2 


^^'  J^  a  -\-hx  =  p[«  +  ^^  -  «  log  («  +  ^^)1- 

„«     ^       a;c?a;        ^   ir  1  ^         1 

-^   (a  +  6a;)3       62L      a  +  6a;  ^  2(a  +  6a;)2j* 

2  a  (o  +  6a;)  +  a^  log  (a  +  6a;)  1 
a;^  (;^;3j  \  r  a^     "1 
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INTEGRALS  (Continued) 

q?     r        ^^         =  —  -^  1      ^  +  ^^ 

-^  x{a  +  bx)  ~       a  ^       x 

^  a'(a  +  ba;)«       a{a  ^hx)       a^     ^       x 

QQ       r  ^^  = L  4_  A  1        CI  +  bx 

-^  x2(a  +  6:c)  "       ax '^  a^  ^^       x 

*^  x2  (a  +  6a;)2  ~       aH  (a  +  6a;)  "^  a'  °^      re 
Forms  Containing  c^  ±  x"^,  x"^  —  c^ 
41.   y^    -    ,      „  =  -  tan  ^  -'  or  -  sin  ^ 


c2  +  a;2       c  c        c  -^^^  +  x2 

43.  /  ^^^,  =  f  log  i^^  or  -  1  coth-.  f-^). 
Forms  Containing  a  +  hx  and  o'  +  b'x 

^    (a  +  5a:) (a'  +  6'a:)        ab'  -  a'b       ^\a-\-bxJ 

45.     r  -, ,    ,  ,  .       , ,  ,   =  —n r,      r  log  (a  +  6a:) 

-^    (o  +  6a:)  (a'  +  6'a:)        ah'  -  a'6  [6     * 

-^log(a'+6'a:)]. 

*^    (a  +  6a;)  2  (a'  +  6'a:)        ah'  -  a'b  \a  +  6a;  "^  ab'  -  a'b 

,      a'  +  6'a:\ 
^^^T+6^| 
.^      ^  x  dx _  —  a 

^   (a  +  6x)2(a'  +6'a:)  ~  6(a6'  -  a'6)  (a  +  6a;) 

a'         ,      a'  +  b'x 
ilog 


{ab'  -  a'by  ^  a  +  6a; 

J  Q      /»  a:  cia;  a  i^ 

*^   (a  +  6a:)2(a'  +  6'a;)   ~  62(a6'  -  a'b){a  +  6a;)   "^ 

1           \a'\      ,  ,    ,  X,  X    ,   a(«6'-2a'6),      ,      ,   .    nI 
(a6'  -  a'6)2L  6^  ^^^  ^^   +  ^  ^^  + 6^—  ^^^  ^^  +  ^^^  J' 

49      r ^ =  1 

-^    (a  +  6a:)^(a'  +  6'a:)"^       (^n  -  \){ab'  -  a'b) 

Sa  +  6a:)-Ha'  +  6'a;)--^  -  (m  +  n  -  2)6 


(i 


*^    (a  +  6a;)~(a'  +  b'xY^-^J 
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Forms    Coxtaixixg    y/a  +  hx    and    a/o'  +  h'x     u  =  a  -\- bx 
V  =  a'  -\-  b'x     k  =  ah'  —  a'b 

cza      r      /~  J  k  -j-  2  bv      /—  A'2  dx 

50.   /  Vuvd^  =  -^^^  Vu.  -  8^,  r  ^^• 

Wu       Vkb'        b'Vu  +  VW       V-kb' 

^    _,  b'VZ 

tan  ^  — ,. 

V  -  A;6' 

^3;  2  _  2 

2     ,     ,  _.      /ftT^             1         .   _,  2bb'x  +  a'6  +  ab' 
or  — =  tanh  ^  \/r_!f  =  — .  sin^ !— ; ! 


xda;    _  \/uy       a6'  +  a'b    „     c^a; 


54.   y     ^_  _      2Vm 


„      /.     dx     ^  _  1         /  Vw       /     _  3\  dx      \  _ 

Forms  Containing  (a  +  bx"^) 

58.  y  -^^2  =  -7-  tan-1  ^V^- 
a  +  bx^       ^ab  a 

-g      r       ^^        _  1         ,      a  +  x\/—  a6 

«  +  6a;2  ~  2-v/^^  ^^c  -  xV^^'  ^^ 


•   -^  a  +  6x2  ~  6       5  ^  a  +  6a;«* 
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tanh 


_^  x\/  —  ab 


INTEGRALS  (Continued) 


(a  +  6x2)2       2a(a  +  6a;2)    '    2a  -"    a  +  bx^ 

fil      r  ^^  =  -J: ^  I    2m  -  1 

''^   (a  +  6x2)'»+i       2  ma  (a  +  6x2)"'  "^     2  ma 


(a  +  6x2)'™ 
^**   -^  (a  +  6x2)'"+i  "  2  -^  (a  +  6.3)'«+i'  ^^  "  ^'^• 

«_        ^  X2(JX  ^    —  X ^ 1_      ^  dx 


(a  +  6x2)"^+!       2  m6(a  +  6x2) "»       2m6  "^    (a  +  6x2)' 
-^  x2(a  +  6x2)'»+i       a  -^  x\a  +  6x2)'«       a 


(a  +  6x2) '"+1 


67.   / -7-4^  =  :^  log      "^^ 


x(a  +  6x2)        2  a        a  +  6x2 

»a      ^         dx  I        h    ^       dx 

»^'    y   ^2^„     .    7,^2^    =   -—---' 


x2(a  +  6x2)  ^x       a       a  -\-  bx^ 

an        r         ^X  ^V^a  (k   +  x)^  /o  +       -i 

],  [6A;3  =  a]. 


2x  -  A;' 


/cV3 


n.  /.-zr4^.=:ilog      ^" 


x(a  +  6x'0       an        a  +  6x'' 
^  dx  —^r         ^^ -    r  ^'^^^ 


(a  +  6x'')'"+^       a       {a  -\-  bx"")""       a  {a  +  6x")"'+^ 

-^   (a  +  6x'')p+i  ~  6  -^   (T+Tx^       6  *^  (a  +  6x")p+i' 

.      ^  dx  —  ■'^    r  c?x  _  6 

*   '^  x"'(a  +  6x'')p+i  ~  a  ''^  x"'(a  +  6x«)p  a 


75.  f  x'^ia  +  bx'^ydx  = 


x'™-"(a  +  6x'')p+i 

6(np  +  m  +  1) 
a(7/i  —  n  +  1 


6(np  +  ?>i  +  1) 
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f  x'^~''{a  +  6x'')p  dx. 


INTEGRALS  (Continued) 

76.   /  x'"(a  +  bx'')p  dx  =  ^ — ' — r-r~  + 

np  +  w  +  1 


"^^  f  x-^{a  +  6x^)p~i  dx. 


77.  /  x«-i(a  +  6a;^)P  dx  =  t-. ; -[x'"-"(a  +  hx^'V^'^  - 

b{m  +  np) 

78.  y"  x^^-^a  +  bx'')p  dx  =  ■ [x"'(a  +  6x")p  + 

in  -\-  np 


np  +  m  +  1 

! [ 

b(m  +  np) 
{m  —  n)  a  f  x'^~"~H«  +  &x'')P(ix]. 

—  [x'"(a  +  6x")p  + 
np 

npa  f  x'^~^(a  +  6x'')p~^  dx]. 

79.  y  a:"»"Ha  +  bx-^)^  dx  =  —  [x'"(a  +  6x^)p+i  —  (m  + 

ma 

np  +  n)b  f  x'"+^~Ha  +  6x'^jp  dx\. 

80.  y*  x'^'Hcf  +  bx-"-)^  dx  =  — 7 — r-rT[-a^"'(«  +  &x'')p^^  + 

an{p  +  1) 

(m  +  np  +  n)  y  x"'~'^{a  +  6x"-)p+^  dx]. 
FORM&  COXTAIXIXG    (a  +  6x  +  cx2) 
X  =  a  +  6x  +  cx^  and  q  =  4:  ac  —  b^ 

„.      ^  dx         2    ,      _.  2  ex  +  6 

81.  f-Y=  -^^tan  1  ^ — 

S2.  f<^  =  ^  tanh-  ?^^^ 

^         V  -  g  V  -  5 

^dx            1              2  ex  +  6  -  V- 3 
83.   y  ^r^  =       ,         log ^' 

^        V  -  g        2  ex  +  6  +  V - 
»A     /.dx_2ex  +  62e    ^dx 


3 


85.   / 


dx       2  ex  +  6/    1       ,    3  c\    ,   6  c2    -  dx 


V2  Z2  ^  gX/  ^    g2    ^ 


X3  g        V2X2    '    gXy    ■     g2    ^    Z 


ftfi     r  -"^^     _2cx  +  62(2n  —  l)c    ^  dx 
^  X'^i  ~     ngX«      "•  gn  -^  Z^" 

87.   yf  =  2^1ogZ-Ay>|. 
„„      ^  xdx  6x  +  2a       b   ^  dx 

88.  y^  -  -— ^^ -y^. 

„        ^  xdx    _  _  2  a  +bx  _  b  {2  n  —  \)    ^  dx 
»^-    J  x^+i  ~  nqX^  nq  ^  Z«' 

A-i      /»  ^^  J  (^^  —  2  ac)x  +  a6    ,    2  a    ^  dx 
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92.  f 


INTEGRALS  (Continued) 

x'^  dx  _  x'^~'^  n  —  m  -\-  \      h 

Z'^+i   ~  ~  (2w  -  m  +  l)cX^  "  2n  -  m  4-  1  '  c 


a:"»-i  da;  ?n  —  1  a    ^  x""  ^  dx 

J     Xn^y    +  2  n  -  m  +  1  ■  c  ^      Z'^+i 
t.^      f.  dx  1    ,       a;2  h      ^dx 

^,      ^   drc  b     ,      X         1     ,    /  6^         c\     ^  dx 

^*-   ^^=2T^^"^^^-^  +  V2^^-aj^X- 

P   dx    _  1 ^    r  ^  A-\    r     ^^^ 


96.   / 


xX'*       2  a(n  -  l)X'*-i       2  a  ^    X^    '    a  *^    arX'^-i 

da;       _        1 _  n  +  m  —  1    b 

^^^^  ""  ~  (m  —  l)a:c"'~i  X""  m  —  1        a 

„         drr  2n  -{-  771  —  1     c   ^         dx 


Forms  Containing  Va  +  6a; 

97.  /  Van- 6a;  do;  =  ^\/(a  +  ^x)\ 

98.  y  ajVa  +  6a;  dx  =  —  "^^-^ r^-p -• 

99.  /  a;2\/a  +  hx  dx  = 

2(8  a2  -  12  ahx  +  15  623;^)  V(a  +  hx)'^ 


105  6 


100.   /  ^^^-^-^dx  =  2  Va  +  6x  +  a  / 


da; 


101.   / 


^  a;V'a  +  6a; 

da;  2  Va  +  ^a; 


Va  +  6a; 


i.^«      />       a;dx  2  (2  a  -  hx)    /     ,, 

103.   f     ^-''^       =  2J8aL,l4a6^^LMl-l) VaT6^. 
Va  +  6x  15  63 

r      3;"'dx       _  2a;"^Va  4-  6a;  _        2ma         ^     x"*~^dx 


105.   f 


Va  -f  6a;  (2^'^  +  D^         (^^  +  1)^       Va  +  6a; 

da; 
;  Va  +  6a; 


_     1    ,       /  Va  +  6a;  —  Va\ 

Va         \Va  -\-  bx  +  y/aj 


106.  /  ^1^  =  =^.  tanh-.  V^'- 
xva  +  6a;        va  " 
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jny      p  dx  _  _  Va  +  hx &_  (Ix 


108     r  ^  =  —      V^Q  +  ^^     _  (2  n  -  3)6 

a:"Va  +  bx  (n  -  l)ax^-^       (2  n  -  2)a 


/ 


109.   f(a  +  bx)--/Mx  =  ^  l'',;^_^''\'  ♦ 

0  (2    ±71) 


x"~i  Vo  +  bx 


2±n 


110.  y  a;(a  +  hx)--/^dx  =  2  r(^+M_I.  _  «i«±MAl 

b^l      4  ±  n  2  ±  n       j 

111.  r  ^•'^  =  -    r  ^^ -    r  ^^ 

x{a  -r  6x)'"/2       a  "^  !:Ld       a  *^    (a  ^bx)""/^' 

x{a  +  6a;)  ^ 

n2,f^^±^^)^^  =  ,fia+bx)'^dx+a 


J,  (±±bx)Adx 


Forms  Containing  \/a;2  +  a^ 

113.  y  Vx-'  ±  a2  rfa;  =  i[a;v/a:2  ±  a>  ±  a^  log 

(x  +  \/a;2  ±  a^)]. 

114.  /  =  log  {x  +  Vx^  ±  a^). 

■y/x^  ±  a^ 

115.  f  --£L=  =  1-  cos-  f«),  or  ^  sec-  f^V 

116.  /— i^=  =  -  hog  /g  +  v^M^^y 

in.  f  y^^±^  dx  =  V^M^  -  a  log  (^  +  ^y^^^). 

118.   /  ^^'  ~  '^'  dx  =  Vi^^:r^2  _  o  eos-i  -. 

X  X 

119.  r  /^-^    =  \/i^±T2. 

Va:2  +  ^2 


120.   y  a:  Va:2  +  ^^2^^  ^  1  -^(3.2  +  ^^2)3, 
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121.   /  V(x^  ±  a^y  dx  =  ~{x  V(x2  ±  a2)3  +  ^-^ 

Vx^  ±  a2  +  -^  log  (x  +  V'a;2  ±  a2)  I 


22.  /  ^^  ±  ^ 


\/(a;2  ±  a2)3       a2-\/^2"T^ 
23     y         3;d.T  ^        -  1       _ 

Vix^  ±  a^)^       Vx^  ±  a^ 

24.  /  X  \/(x^  ±  a'~y  dx  =  ^  VW±~a^^. 

25.  /  x2  Vx^  ±  a2  da;  =  f  A/(a;2  ±  a^)^  +  ^x  Vx^  ±  a^  - 

4 

g-  log  (x  +  V:c2  +  a2). 

26.  /     /'"^"^       =  ^V^^TT2  +  ^  log  (a:  +  V^^^^2). 

„^      ^  dx _  _  y/x^  +  a2 

a;2  Va;2  ±  a2  «^ 

„„      ^  ^7x2  +  gg  dx  Vx^  ±  a2  /-T-T— 9N 

28.  f —^ = h  log  (x  +  Vx^  ±  a2). 

29.  y      ,/''^''         =        """       +  log  (X  +  Vx^~±^'). 

Vix^  ±  a2)3       Va;2  ±  a2 

Forms  Containing  \/a^  —  x^ 

30.  f  Va^  -  x^  dx  =  ~[x  Va^  -  x^  +  a^  sin"!  (-)  ]• 

.   y      ,  =  sin~i  ( -),  or  —  cos"^  (^)- 

Va2  -  a;2  \o/  \o/ 

.  /       ,jf =  -  ilog  (^±^2LEZ^). 

a;  Va2  -  a:2  a     *=  \  x  / 

««      ^  Va2  -  x^  ,         ^  /-^ -2  ,      /a  +  v^a2  -  x^\ 

33.  7   dx  =  Va2  —  a;2  —  a  log  I — ■ J- 

X  ^  X  ' 

34.  f     /^"^        =  -  V^^^^. 

V  a^  —  x'^ 

35.  /  a;  ^02  -  x"^  dx  =  -  Wia^  -  x^y. 

36.  /  A/(a2  -  a;2)3  ^^a;  =  if  a;  V(a2  -  a;2)3  +  ?^ 

^  /^ 5   I   3  a^    .       x~\ 

va2  —  a;2  -| — —  sin  ^  -    • 
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137.   f 


128.   f 


INTEGRALS  (Continued) 

dx  X 


V(a2  —  a;2;3        a^\/a'^  —  x^ 
X  dx  1 


\/(^ 


a:2); 


Va"  - 


139.  /  X  yj{a^  -  a;2)3  dx  =  -  iV(a^  -  x^)K 

140.  /  xWa-"  -  x"-  dx  =  -  |\/(a'  -  x^)^  +  ^ 


\  a/ 


141.   f 

143.   f 
U4.   / 


a:^  c?a: 


\/a2  —  a:^ 
x^  \/a2  — 


^\/a"^  —  a:^  -f-  — 


sin' 


Va' 


X- 
x^  da: 


(ia:  = 


Va2  - 

x^ 

a  2a: 

Va'  - 

-  x"- 

X 
X 

—  sin  ^  — 
a 


145 


^ —  -  sm  1  - 

V(a2  -  x2)3        Va'  -  a:2  a 

Forms  Containing  \/a  +  6a:  +  cx^ 

X  =  a  +  6a:  +  ca:^,  g  =  4  ac  —  6^,  and  A:  = 

. /^  =  4-_iog(Vx+xV3  +  -^)- 

A/A        Vc         V  2vc/ 

\\/4ac  -  62/ 


4c 


i46.   /  —=  =  -—:  sinh 

VA^       vc  \\/4ac  —  6 


147.  f 

148.  / 

149.  f 

150.  / 


dx     ^        1         .   _^  /  -  2  ex  -  6  \ 

VZ~a/^^^^^      ^62  -  4ac/ 


if  c  >  0. 
if  c  <  0. 


dx 


2  (2  ex  +  6) 


dx        ^  2(2  ex  +  6)  (  1 
dx 


(!+"•) 


2  (2  ex  +  6)\/X       2^'  (n  -  1) 


Xny/x  (2  n  -  1)5X'' 


2n  -  1 


y 


■i  -I      />     /^  J          (2  ca:  +  6)\/X    ,      1     ^ 
lal.   /  VX  dx  =  ^^^ +  2^  -^^ 


dx 
x»-i  a/X 


dx 
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152.  /  X  VT  d.  =  (^^^±^  (x  +  A)  + 


3     J.    .'. 


sfc^"  Vx 


153.   /  X'VX  dx  =  (2  ex  +6)  VX(^^,  ^  5X  ^ 


15  \    .       5       ^    dx 


7  ^  16)^3  ^ 


8/cV        16^3  ^    .^x 


15*./X.v^rf.  =  (^i^±ff^  + 


2  n  +  1      ^X^dx 


2(n  4-  1)  ^  ^     VX 
xdx  2  (6x  +  2a) 


156.   / 


^        ^"VX  (2  n  -  1)  cX-       2  c       Z-V^" 

-  __  ^  x^  dx        (  X  3  6\     /^    ,    3  62  _  4  ac    „    r/.r 

^r«  />   ^^^^         (2  62  -  4  ac)x  +  2  a6    ,    1     „    c?x 

159.  7   7^  =  — — 7= +  ~  v/ 


•am      r     ^' ^^     =   (2  6^  -  4  ac)a;  +  2  a6 

-^  X'^  VX        (2  n  -  1)  C5  ^"- VX  "^ 

4  ac  +  (2  n  -  3)62  ^^ 


(2  n  -  1)  cq        ^    X--1  .^ 
x^dx_fx^        5  6rr        5  62       2  a  \      /- 

/S  ab        5  6^  \    ^    dx 

\4c2  ~  167/  ^  ^;75 


163.   /  x\/X  dx  =  ^y^  -  ^  fVXdx. 

163.   /  re  X  VZ  d-c  =  ^^^^  -^  fX  Vx  dx. 

be  A  c 

xX^  da;  ^     X^  VX  6     ^  X'^dx 

-^     VX     ~  (2n  +  l)c       2c  ^    Vx" 
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5b\  X  VX 


165.  /  x^  VXdx  =  (x-^)  ^^  + 

5  62  -  4  ac    ^     /^  , 

166.  /^  =  -  -^log(^  +  ^^+  -^).     ifa>0. 

167.  / —  = — -=  sm-i  ( ,.  ),  if  a  <  0. 

X  VX       V-  a  \x  Vb^  -  4  ac/ 

IPS      r     d^  2  VT 

Its.   y  -=.  = r '  if  a  =  0. 

xVX  bx 

^ca       r        d^  V^^  b      ^       dx 

io9.  y  — ^  = ?r~  -^   — 7=-' 

^  2        yjx  X  VX 

-!-»■•      ^  VX  c?a:             \^X    .   b    ^     dx        ,        ^    da; 
I'l-  J  — ::2 —  = z — r  ^  J  7=  +  c  y 


Miscellaneous  Algebraic  Forms 

172.  f  V2  ax  -  x^  dx  =  U(x  -  a)  V2  ax  -  x^  + 

a^  sin~^  (x  —  a)/a\. 

173.  f  V^x^^c  dx  =  ~  Vax^  +  c  +  -^  log  (xV^  + 

^  2Va 

Vaaj^  +  c),     [a  >  0]. 
=  I  Vaa:2  +  ^  +        ^— _  sin"!  (x  V-7^)'     t«  <  01- 

174.  /     ,     ^-^  =  cos-  f^^^V 

V  2  ax  -  x^  \     a     / 

175.  y     ,         ^    ^"^   ■-=  =  --L=  tan-i 

Va  +  6x  •  Va'  +  6'a;       V^^W 


J-b'  ja+bx) 
>'  6  (a'  +  6'  x)  ■ 

176.   /  Vf^  ^  =  sin-i  X  -  Vl  -  a:2. 

dr  1 

'•   -^      /      ,   o^     f=^2  =  -7=  log  ( ±  6  -f-  cx  + 
V a  ±  26x  +  cx^       Vc 

a/c  Va  ±  2bx  +  cx2). 
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178.  f  -  =  -yism  1 

V  a  ±  26a:  —  cx"^       ■\/c  \/b^  +  ac 

179.  /  -— ==^^?==  =  i  Va  ±  26a;  +  cx^  - 

\/a  ±  2bx  +  cx^       c 

—7=  log  ( ±  6  +  ca;  +  \/c  \/a  ±  26x  +  cx^). 

180.  y*  a;rfa;     ^  _  1  ^^  +  26a;  -  ca;2  db 

Va  ±  26a;  —  cx^  ^ 

b       .     .    ex  +  b 

—=  sin  1 

Trigonometric  Forms 

181.  y  sin  a;  rfa;  =  —  cos  x,  or  versin  a:;. 

182.  y  cos  x  dx  =  sin  a:,  or  —  coversin  a;. 

183.  y  tan  x  dx  =  —  log  cos  a;. 

184.  y  cot  x  dx  =  log  sin  a:. 

185.  y  sec  X  dx  ^  log  tan  (  t  +  ^  )* 

186.  y  CSC  X  dx  —  log  tan  |  a:. 

187.  y  sin2  x  dx  =  —  |  cos  a;  sin  a;  +  |a;  =  |a;  —  j  sin  2  a;. 

188.  y  sin^  X  dx  =  —  |  cos  a;  (sin^  x  +  2). 

ion      /-    •   «      J  sin''"^  a;  cos  a;    ,    n  —  1     „    . 

189.  y  sin''  xdx  = 1 f  sm''-2  x  dx. 

n  n 

190.  y  cos^  a:  dx  =  I  sin  a;  cos  x-\-^x  =  ^x-}-l  sin  2  x. 

191.  y  cos^  a;  da:  =  I  sin  x  (cos^  a;  +  2). 

1  71—1 

193.   y  cos"  a:  da;  =  -  cos'*  ^  a;  sin  a;  -\ f  cos''"^  ^  (^x. 

n  n 

193.  y  sin  -  dx  =  —a  cos  -• 

a  a 

194.  y  cos  -  dx  =  a  sin  -• 

a  a 

195.  y  sin  (a  +  6a;)  da;  =  —  r  cos  (a  +  bx). 

196.  y  cos  (a  +  6a;)  dx  =  y  sin  (a  +  6a;). 

1  +  cos  X       ,       ,       X 
z. =  log  tan  ^' 

1  —  cos  a;  2 


197. 

^    da;              1  . 
sm  X            2 

198. 

y  — '—  =  log  tai 
cos  X 

199. 

r     dx          , 

y r-  =  tan  x. 

cos^  a; 

.o.t.„  (!+!)  =  1,0,  (L±SI). 
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200      r     ^^      —       ^  sin  X       1^  —  2  dx 


COS"  X       n  —  \    cos"  ^  a:       n  —  1       cos""^  ^ 

1  ±  Sin  a;  \4       2/ 

203.   /  rrr^^-  =  tan  ?• 
1  +  cos  X  2 

203.  y^— ^^ =  -cotf- 

1  —  cos  X  2, 

204.  /       ,f  ■        =      ^    ^  tan-  ^  tanj^  b^ 

1  ,      a  tan  I  a;  +  6  —  -x/b^  — 

log 


V62  -  a2        o  tan  ^  a:  +  6  +  Vb^  -  a^ 

one      r          ^^                       2                _    Va^  —  b^  tan  ^  a; 
205.   7  — —T =      ,  tan  ^  — r ^—7 

a  +  0  cos  X       Va^  —  62  a  +  0 

'\/62  —  a-  tan  \  x  -\-  a  ^  h" 

sin  (m  —  w)  a;       sin  fm  -f-  w)  a; 
2(m  -  n)  2(»>i  +n)~' 

[m2  p£  n^. 


J^ ,       /yb'-  -  flHan  ^  a;  +  g  +  h\ 

^  —  a^         \\/b^  —  a^  tan  h  x  —  a  —  b/ 

206.   y  sin  mx  sin  na;  da:  = 


_ _^       „       •   ,      7         a:2       a:  sin  2a;       cos  2a; 
207.   f  X  sin2  xdx  =  —  — 


4  4  8 

208.  /  a;2  sin^  a;  da;  =  ^'  -  f '^^  -  ^^  sin  2a;  -  ^^2i^. 

b         \ 4        8/  4 

„^„      ^       •    ,      7         a;  cos  3x       sin  3a;       3  ,    3    . 

209.  J  X  s:n'  x  ax  =         ^ ^^^ -r  x  cos  a;  +  ;7  sin  x. 

„ .  „      y,    .    ,      ,         3a;       sin  2a;    ,   sin  4a; 

210.  /  sin^  xdx  =  Y 4 1"  ~39"* 

„^^      ^  ,         sin  Cm  —  n)x    ,   sin  (m  +  n)x 

211.  J  cos  mx  cos  na;  da;  =  — ^, ^^^ ; ' 

2{m  —  n)  2(?«  +  n) 

n^n      r  ->     j         a;^    ,   a;  sin  2a;    ,    cos  2a; 

212.  J  X  cos^  a;  da;  =  -T  H ;: 1 5 — 

4  4  o 

213.  /  x2  cos2  a;  da;  =  ^'  +  (^  -  I)  sin  2x  +  ^^21^. 

o        \  4        8/  4 

„^ .      ^  ,      ,         a;  sin  3x    ,   cos  3a;    .   3       .         ,3 

214.  J  X  cos^  X  dx  =  — --r 1 ^r^;—  +  -  a;  sm  a;  +  7  cos  x. 

12  3b  4  4 

„^ »      ^        .      ,         3a;    ,   sin  2a;    ,   sin  4a; 
21d.   /  cos'-  xdx  =  ^  -] 1 h  -32— 
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^jg     ^sin  X  dx  ^ sin  x  1         „  cos  x  dx 

x""  {m  —  1)  x"»-i       rn  —  1  *^      a:"*"! 

217      /*  cos  X  dx  ^ cos  X 1         ^  sm_x_dx 

x"'  (m  —  l)a;'"~^       m  —  1  '^      a;°»-i 

218.  y  tan^  x  rfa;  =  ^  tan^  x  +  log  cos  x. 

219.  y*  tan^  x  dx  =  I  tan^  a;  —  tan  x  -\-  x. 

220.  y*  cot^  X  dx  =  —  h  cot^  .t  —  log  sin  x. 

221.  y  cot^  X  dx  —  —  I  cot^  X  +  cot  X  -{-  X. 

222.  /  cot-  xdx  =  -  ^~ — f  -  /  cot--2  X  dx,  [n  9^  11. 

223.  y  sin  x  cos  x  dx  =  i  sin^  x 

oo<      /•    •  J  cos  (m  —  n)x       cos  (7n  +  n)x 

224.  J  sin  ??2X  cos  nx  dx  — ~ ^ !^ — -^. 

2{m  -  n)  2(711  +  n) 

225.  f  sin2  x  cos^  x  dx  =  —  Id  sin  4  x  —  x). 


226.   y  sin  x  cos'"x  dx  =  — 


cos'^+^x 
m  -\-  1 


227.  y  sin'"x  cos  x  dx  ~ — -  • 

m  +  1 

228.  J  cos"'  X  sm"*  x  dx  =  ; h 

m  -\-  n 


m  —  1    ^  „     . 

j —  J  cos'"~2x  sin**  X  dx. 

sin'^"^  X  cos*""^  X 


229.    r  cos"'  X  sm"  x  rfx  = ■ 1 + 

m  -\-  n 


230.  / 


m  -\-  n 

cos""  x  dx  _  cos"*"^^  X 

sin"  X  (n  —  1)  sin''"^  x 


n  —  1     -  .       ,       , 

J  cos"*  X  sin~  ■"  X  dx. 


m  —  n  +  2    _  cos"*  x  dx 


oQ-i      r  cos"*  X  dx  cos"*~^  X 

Ao\m        I      ; =     ; r -. -f- 

sin"  X  {m  —  n)  sin"~^  x 


n  —  1  sin^ 


m  —  \       cos"'~2  X  dx 


232.  f  ^^"'^  ^  ^^  =  -  y 

•^       cos''  X  "^ 


m  —  n  sin"  x 

cos 


'"*  (I  -  ^)^(i  -  ^) 


sm* 


(i-^) 


^  sm  X  dx           1 
233.   J   5 —  =  =  sec  X. 

cos^  X         cos  X 
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sin^xdx  ^  _  ,;„  ^  +  log  tan  (^  +  ?)• 

COS  X  \^  ^/ 

235.  /  ^^^  =  :;^  =  -  cosec  x. 

236.  /  -. =  log  tan  x. 

'^   sin  X  cos  X 

237      r  — =  — h  log  tan  ^• 

^^''   -^  sin  x  cos2  a;       cos  x  ^     ^         2 

dx  ^  1  ,       r  ^^  , 

^        -^  sin  X  cos"  X       (n  -  1)  cos^-^  x  "^  "^   sin  x  cos"-^  x 

[n  ^  1]. 

239     r "^ =  _4-   +logtanf^+^V 

'^'*^*   ^  sin2  X  cos  X  sm  X  ^     ^        \4       2/ 

240.     r  -, ^^     ,     =  -  2  cot  2x. 

-^   sin2xcos2x 

dx  ^  _  _J 1  _|_ 

^*^-   -^  sin"»  X  cos"  X  m  -  1    sin-^-^  x  •  cos'*  ^  x 

w  +  n  —  2    - dx 

m  -  1  sin"'^"^  2;  .  cos'^  x 

0.0      r-^ 1  cosx       .^^VTlJy-       ^^      . 

'^*'*'   -^  sin™  X  ~        ?7i  -  1    sin--i  x  ^  wi  -  1  ^   sm--^  x 

243.   /  -^  =  -  cot  X. 

sin^  X 


244.  /  tan2  3,  ^3.  =  tan  x  -  x. 

245.  /  tan"  x  dx  =  - — ;^p  -  /  tan"-2  x  dx. 

246.  /  cot2  X  dx  =  -  cot  X  -  X. 

247.  /  cot"  X  dx  =  -  ^^^ZTT   ~  -^  ^^^"''  ^  "^^^ 

248.  /  sec2  X  dx  =  tan  x. 

249.  /sec"xdx  =  /  ^^• 

250.  /  csc2  X  dx  =  -  cot  x. 

251.  /csc"xdx  =  /gij^- 


252.  /  X  sin  X  dx  =  sin  X  -  X  cos  x. 

253.  /  x2  sin  X  dx  =  2  x  sin  x  -  (x^  -  2)  cos  x. 

254.  /  x'  sin  x  dx  =  (3  x^  -  6)  sin  x  -  (x^  -  6  x)  cos  x. 

255.  /  x'"  sin  x  dx  =  -  x"'  cos  x  +  w  /  x"'-i  cos  x  dx. 
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256.  S  ^  cos  X  dx  =  cos  X  -\-  X  sin  x. 

257.  y  x^  cos  X  dx  =  2  X  cos  x  +  (x^  —  2)  sin  x. 

258.  y  rc^  cos  x  dx  =  {^  x^  —  6)  cos  a^  +  (x^  —  6  re)  sin  x. 

259.  y  x"*  cos  X  dx  =  x"^  sin  a:  —  m  y  a;"*"!  sin  a;  dx. 

360.  /^-^d:.  =  x-:j4^+^-=^+     ^' 


3-3!    '   5-5!       7-7!    '   9-9! 
261.  /£^dx=logx-2^,+j^,-g^,  +  g 


262.  y  sin~^  x  dx  =  x  sin"^  a;  +  \/l  —  x"^. 

263.  y  cos~^  a;  da:  =  a:  cos~^  x  —  ■%/!  —  ^^. 

264.  y  tan-i  a;  da:  =  a:  tan'^  a:  -  |  log  (1  +  a:^). 

265.  y  cot-i  a:  da:  =  a:  cot'i  a:  +  |  log  (1  +  a:^). 

266.  y  sec~^  X  dx  —  X  sec~^  a:  —  log  (a:  +  -x/x^  —  1). 

267.  y  csc~^  X  dx  —  X  csc"^  a:  +  log  (a:  +  \/'x^  —  !)• 

268.  y  vers"^  a:  da:  =  (a:  —  1)  vers~^  x  +  \/2a:  —  x^. 

269.  y  sin-i  -  da:  =  a:  sin'^  -  +  Va'  -  x"^. 

a  a 

270.  y  cos~i  -  dx  =  X  cos~^ \/a2  —  x^. 

a  a 

271.  y  tan-i  -  da:  =  a:  tan"!  -  -  ^  log  {a^  +  x^). 

a  a       2 

272.  y  cot-i  -  da:  =  a:  cofi  -  +  ^  log  (a2  +  a:^). 

273.  y  (sin-i  a:) 2  da:  =  a:(sin-i  a:) 2  -  2a:  +  2\/l  -  xP-  (sin-i  a:). 

274.  y  (cos-i  a:) 2  da:  =  a:(cos-ia:)2  -  2a:  -  2\/\  -  a:2  (cos'i  a:) . 

275.  y  a:  •  sin-i  x  dx  --  \  [(2  a:2  -  1)  sin"!  a:  +  a:  \/l  -  x^\. 

276.  y  a:"  sin-la:  da:  =? ^^^  -  -j-r  y     n -,• 

n  +  1  n  +  lvl—  a:2 

277.  ya:-cos-ia:da:  =^ ^2i^  4.  _J^  y  — ==. 

n-f-l  n  +  lvl—  a:2 

278.  y  X"  tan-i  x  dx  =  ? ^^^'^ ^  f  ^-^. 

n  +  1  n  +  li+x2 


sin-i  X 


X 


279.  y  !i2:^  =  log  (LlL^^L^£!)  _ 

280.  f  ta""'^^  '^^  =  log  :c  -  i  log  (1  +  x2)  -  ^.^Sillf. 
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Logarithmic  Forms 
281.   f  log  X  dx  =  X  log  X  —  X. 

2S2.   y  X  log  X  dx  =  —  log  a;  —  ■^• 

283.  /  x2  log  xdx  =j\ogx  -^' 

284.  /  xp  log  (ax)  dx  =  log  (ax)  -  [p  9^  -  1]- 

285.  /  (log  xy-  dx  =  X  (log  xy  -  2x  log  a:  +  2x. 

286.  y  (log  a;)''  da;  =  x  (log  a;)"  —  n  f  (log  a:)'*"^  c?a:, 

[n  5^  -  1]. 

287.  f  ^-i^"  da;  =  ^^  (log  xY^K 

oco      r    ^-^         1/1        X    .  1  ,    (log  a:)  2       (log  a;)  3 

290.   /        ^^  ^ 


a;  (log  a;)"  (n  —1)  (log  a;)"~i 

*^   (log  x)'^  ~        (^  -  1)  (log  a:)"-i  "^  n  -  1  "^   (log  x)^-" 

292.   /  a;-  log  a:  da;  =  x"^-'  \ ^^~^  -  r" T-ml 

L??i  +  1        (w  +  1)^J 

?93.   /  a;-  (log  x)"  da;  =  ^"^^JT^^"  -  ;^^;^  X  ^"  (log  ^)"'' 

da;,  [/n,  n  9^  —  \]. 

294,   y  sin  log  a;  dx  =  |x  sin  log  x  —  ^x  cos  log  x. 
^95.   y*  cos  log  X  dx  =  \x  sin  log  x  -\-  ^x  cos  log  a;. 

Exponential  Forms 

296.  f  e^  dx  =  e\ 

297.  /  e-^  da;  =  -  e"*. 

298.  y  e-^^  da;  =  — • 

a 

299.  f  xe''^  dx  =  ^  (aa;  -  1). 

a^ 

300.  S  x""  e''^  dx  = f  a;"*-!  e''*  dx. 

a  a 

301.  /-^    =ioga;+3^+2T2!+-3T3T+-" 

pax  1  /pai  ^  />a2 

302.  f  —  dx= —z  -^—,  H ^  /  -^  da;. 
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303.  f  e«-  log  xdx  =  ^°^  ^"^  ^  -  I  f  —  dx. 

a  ax 

OAJ      r   oT      ■  J         ^"^  (<^*  sin  px  —  p  cos  px) 

304.  X  e"""  •  sin  px  dx  =  ^^ „    ,      f — -> 

a^  -\-  p^ 

OA-      r   n-r  J         ^""^  («  cos  px  +  p  sin  px) 

30o.  J  e°^  •  cos  px  dx  =  — ^^ „    ,      / i-^.    • 

a2  +  ;j2 

306.   f  ^^  =  rr  -  log  (1  +  e^)  =  log  ^-^. 

OAA      /•    „r    •  J         e''^  (a  sin  px  —  p  cos  px) 

309.  r  e«^^  sm  px  dx  =  ^ '^—-, — ^— i—^- 

a2  _^  p2 

o-iA      /•    ^^  J         6"^  (a  cos  px  -\-  p  sin  px) 

310.  S  e     cos  px  c?x  =  ^ i    ,   \  ^--^' 

a^  -\-  p^ 

311.  S  e"^  sin"  hx  dx  =  -^—, — TrrA  (a  sin  bx  —  nh  cos  hx) 

^ax  sin^'-i  6x  +  n  (n  —  l)^^  y  e'^^  sin'*"^  j)x  .  (iajj, 

312.  y*  e"*  cos''  6x  dx  =  -^— - — rr-,(  (a  cos  bx  +  nb  sin  bx) 

a^  -h  n^b^\ 

Qax  QQQn-l  Jjjf.   _^  f^   (^j    _    1)52   y  gas  COS''"^   6x  rfx  j  , 

313.  y  sinh  x  dx  =  cosh  x. 

314.  y  cosh  X  dx  —  sinh  x. 

315.  y  tanh  x  dx  —  log  cosh  x. 

316.  y  coth  X  dx  =  log  sinh  x. 

317.  f  scch  X  dx  =  2  tan-i  (e*). 

318.  y  csch  X  dx  =  log  tanh  (  :^  )  • 

319.  y  X  sinh  x  dx  =  x  cosh  x  —  sinh  x. 
330.  y  X  cosh  X  dx  =  X  sinh  x  —  cosh  x. 
321.  y  sech  X  tanh  x  dx  =   —  sech  x. 
232.  y  csch  X  coth  x  dx  =  —  csch  x. 

DEFINITE  INTEGRALS 

323.  I      x"-^  e-^  dx  =    I    Hog  -j       dx  =  r  (n). 

324.  r  (n),  the  gamma  function  is  finite  if  n  >  0. 

325.  r  (n  +  1)  =  nT  (n). 
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326.  r  (n)  •  r  (1  -  nj  =  ^ — 

sin  mr 

327.  r  (n)  =  (n  -  Ij !  if  n  =  integer  >  0. 

328.  r  (i)  =  V^. 

(See  values  of  r  (n)  at  end  of  integral  table.) 

Jo  Jo    (1  +  x)""^-^       r(w  +  n) 

330.     r*^  =-^~j,  [m  >  1]. 

J*  *         dx 
333     '•-^"-'''^^ 


0       1  -\-  X        sm  pw  L  ^  . 

7—. — -  =  »  0  <  m  <  n  . 

0      1  +  x"  .     mir 


n  sin 


335.  ■        ''^ 


r/2  /"tt  2 

sin"  X  dx  =    I        cos''  x  dx 
Jo 


(1  +x)Vx 
336     -  "     ^^^ 

JO 

,'2  rTT  2 


1  •  3  •  5  •  •  •  (n  -  1)  TT 
"2' 
{»  an  even  integer], 

[n  an  odd  integer], 
[n  >  -1]. 


2. 
2-4 

•4-6 
•6-  • 

•  •  •  (n) 

•  (n  -  1) 

1  • 
1     / 

3-5- 

7  ■'  -n 

J*  *  sin  mx  dx        tt    .          ^  r»  n    •<?  n        'r    -J?        ^  A 
=  x»  II  m  >  0  0,  II  w  =0;  — ^>  if  m  <  0. 
0x2  2 

•X 


339.    /  "  5^^^  =   oc 

X 


«.•«      I  "  tan  x  dx       w 
d40 
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DEFINITE  INTEGRALS  (Continued) 

sin  kx  •  sin  mx  dx  =    I     cos  kx  •  cos  mx  dx  =  0, 
0  JO 


343 


[k  9^  m]m,  n  =  integers]. 

/*  *  sin  X  cos  mx  dx       ^  ^       ,  ^    . 

3.     f       =  0,  m  <  —  1  or  m  >  1, 

Jo  a;  ' 


=  ji  if  jn  =  ±1;  =  ^>  if  m^  <  1. 


J*ir  /*7r 

sin^  mx  dx  =    \ 
0  Jo 

_  .  .      /•  *  sin^  X  da;       tt 

344.  I       ^ —    =  K- 

Jo  a:2  2 

_  .  _      /•  ^  cos  mx  J         TT   _^ 

345.  I         :r—^ ->.  ^^   =  o  ^       » 

Jo      1  +  ^2  2 


2^ 


cos^  7nx  dx  =  j^- 

> 

[?n  >  0], 

J 

[m  <  0]. 

346.     r  °°  cos  (a:2)  tZx  =    f  °°  sin  (x^)  dx  =  I  V  J' 
Jo  Jo  2^2 

r  «=  sin  X  dx  _    /*  "  cos  x  dx  _      Itt 

'  Jo        Vx      ~  Jo        V^      ~  ^2' 


2  dx  _     COS  ^  a 

cos  X  ~  Vl  -  a^ 

dx _  27 

+  a  cos  X        ^i  _  (js 

r  ■  ^ 

J^*  7  r(n  +1)  r  ^  ^-i 

X"  e"<^^  dx  =     ^  ^J^      ,  [n  >  —1,  a  >  0], 

0  CL 


o4a      r  '  ^^  cos   la  r     ^  11 

348.  I  :j — , =      ,  >  a  <  1 

Jo  1  +  a  cos  X       -y/i  _  ^2 

«^n.  r^'^  t/X  27r  r      o  .1 

349.  I  -— =      ,  a2  <  1 

Jo  1  +  a  cos  X        -^1  _  ^2 

350.  I   "^  e-°^  dx  = 

Jo  a 

/*   CO 

351 


n! 


[n  pos.  integ.,  a  >  0]. 
352.  _^ "  e--' rfo.  =  i  V;  =  1  r(l),  \a  >  0). 

J*  CO  1 

xe-^'dx  =  ^' 
0  2 

354.  f      x^e-^-  dx  =  -^^;i — 
Jo  4 

o..      r*    o  "J         1  -S-S-  •  •  (2n  -  1)  . /^ 

355.  I      x2'»  e-°^'  dx  = ?i;;n^^ '  \~' 

Jo  2'*+ia"  ^a 


356.    I      e(--'-«Vx2)  ^^  =  «^       V  TT 


2 
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DEFINITE  INTEGRALS  (Continued) 

357.     f  "  e-"^  V^dx  =  :^  \/-* 
Jo  2n    >  n 

-^dx  =  V- 

e''"''  cos  mx  dx  =  —T—^ r>  [a  >  01. 

e"*^^  sin  mx  dx  =  -^—; r»  [a  >  01. 

0  a^  -\-  m^ 

e~"'^"  cos  oo:  aa;  = ^ >  [a  >  Oi. 

0  2a 

363.    r    (log  a;)"  dx  =  {-l)^  •  nl 
363./;(logi)^..  =  ^. 

XI  3 

X  log  {I  -  x)  dx  =  -  -• 

367.  r    X  log  (1  +  a;)  dx  =  ^• 

368.  r  '^dx=-  ^^ 
Jo    1  +  a^  12 

369.  f  l2i^  dx  =  -  ^^ 
Jo    1  —  a;  6 


372.    I         f*  =  -  o  log  2. 

Jo    Vl  -  a:2  2 


n  +  1  >  0. 


373.    r^  x-  log  f -V  da;  =  ,^^-^^^4r^i'  if  w  +  1  >  0, 
Jo  ^  \a;/  (m  +  l)^+i 

3,5.  r^  ,  '^^     =  v;. 

Vl°g  (,j 
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DEFINITE  INTEGRALS  (Continued) 

377.     I     X  ■  log  sin  X  dx  =  —  —  log  2. 


378. 


X7r/2  .  /•7r/'2 

log  sin  X  dx  =    I         log 


cos  x  dx  =  —  Q  •  log  2. 


379.     I         sin  X  log  sin  x  dx  =  log  2  —  1. 


380. 


I 


log  tan  .r  c?j:  =  0. 


381.     f    log  ia±b  cos  x ;  r^o:  =  -  log  ^«  +  V«'  ^'^ ,  [^  ^  5]. 


Values 

cf  r  {n 

) 

n 

r  (n) 

n 

r  (n) 

n 

r  (n, 

n 

r  (n) 

1.00 

1.00000 

1.25 

.90640 

1.50 

. 88623 

1.75 

.91906 

1.01 

.99433 

1.26 

.90440 

1.51 

. 88659 

1.76 

.92137 

1.02 

.98884 

1.27 

.90250 

1.52 

.88704 

1.77 

.92376 

1.03 

.98355 

1.28 

.90072 

1.53 

. 88757 

1.78 

.92623 

1.04 

.97844 

1.29 

. 89904 

1.54 

.88818 

1.79 

.92877 

1.05 

.97350 

1.30 

.89747 

1.55 

. 88887 

1.80 

.93138 

1.08 

.96874 

1.31 

.89600 

1.56 

. 88964 

1.81 

.93408 

1.07 

.96415 

1.32 

. 89464 

1.57 

. 89049 

1.82 

.936S5 

1.08 

.95973 

1.33 

. 89338 

1.58 

. 89142 

1.83 

.93969 

1.09 

.95546 

1.34 

. 89222 

1.59 

.89243 

1.84 

.94261 

1.10 

.95135 

1.35 

.89115 

1.60 

.89352 

1.85 

.94561 

1.11 

.94739 

1.36 

.89018 

1.61 

. 89468 

1.86 

. 94869 

1.12 

.94359 

1.37 

.88931 

1.62 

. 89592 

1.87 

.95184 

1.13 

. 93993 

1.38 

. 88854 

1.63 

.89724 

1.88 

.95507 

1.14 

.93642 

1.39 

. 88785 

1.64 

. 89864 

1.89 

.95838 

1.15 

.93304 

1.40 

.88726 

1.65 

.90012 

1.90 

.96177 

1.16 

.92980 

1.41 

.88676 

1.66 

.90167 

1.91 

.96523 

1.17 

.92670 

1.42 

•  .88636 

1.67 

. 90330 

1.92 

. 9687S 

1.18 

.92373 

1.43 

.88604 

1.6S 

.90500 

1.93 

.97240 

1.19 

.92088 

1.44 

. 88580 

1.69 

. 90678 

1.94 

.97610 

1.20 

.91817 

1.45 

. 88565 

1.70 

.90864 

1.95 

.97988 

1.21 

.91558 

1.46 

.88560 

1.71 

.91057 

1.96 

.98374 

1.22 

.91311 

1.47 

. 88563 

1.72 

.91258 

1.97 

.98768 

1.23 

.91075 

1.48 

. 88575 

1.73 

.91466 

1.98 

.99171 

1.24 

. 90852 

1.49 

. 88695 

1.74 

.91683 

1.99 
2.00 

.99581 
1.00000 
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ALGEBRA 

Factors  and  Expansions 

(a  ±  6)2  =  a2  +  2ab  +  b^~. 
(a  ±  6)3  =  a3  +  3^25  +  3a52  +  hK 
(o  ±  6)4  =  a*  ±  40.36  +  Qa^b-  ±  4a63  +  6*. 
o2-62  =  (a-6)(a  +  6).  

a*  +  62  =  (a  +  6\/-  l)  (a  -  6V-  l). 
a3-63  =  (a-6)(a2  +  a6  +  62). 
a' +  63  =  (a  +  6)(a2  -  06  +  62). 

a*  +  6*  =  (a2  +  «6V2  +  6^)  (a^  -  abV2  +  b^). 
a""  -b""  =  (a  -  6)(a''-i  +  0^-%  +  ....+  6"-^. 
a^  -b''  =  (a  +  bKa"-'  -  a'^'^b  -f  ....  -  6'*-i), 

for  even  values  of  n. 
a**  +  6^^  =  (a  +  6)  (0""^  -  a''~'^b  +  ....+  6""^), 

for  odd  values  of  n. 
ai  +  a^b^  +  ¥=  (a2  +  ab  +  62)(a2  -  ab  4-  62). 
(a  +  6  +  c)2  =  a2  +  62  +  c2  +  2ab  +  2ac  ^  26c. 
(a  +  b  +  cy  =  a^  +  ¥  +  c^  +  Sa^{b  +  c)  +  3b^{a  +  c)  + 

3c2(a  +  6)  +  6a6c 
(a  +  b  +  c  +  d+.  .  .y  =  a^  +  b^  +  c^  +  d^  +  ...+ 

2a(b  +  c  +  d  +  .  .  .)  +  26(c  +  d  +  .  .  .  )  +  2c(d  +  ...)  +  .., 
See  also  under  Series 

Powers  and  Roots 


a"  xa^  =  a(*^). 

ao  =  1  [if  a 

^  0].  (a6)^  =  a^6*. 

a" 

a' 

(a*)^  =  a*". 

1 

a*  =  -y/Z 

^yab  =  -^/a  -^/b. 

\^-^a  =  ^a. 

Proportion 

I  fa      Va 
y    b-  <fb 

U          2. 

b 

c 
a 

then 

a  +b     c +d 
b      ~     d    ' 

a  -b 
b     ^ 

c-d 
-     d    ' 

a  - b     c-d 
a  +  h ~  c  +  d 
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ALGEBRA— (Continued) 
SUMS  OF  NUMBERS 

The  sum  of  the  first  n  numbers, — 

2(n)=l+2+3+4+5 ^^^^(^  +  1) 

The  sum  of  the  squares  of  the  first  n  numbers, 

S(n2)=12+22+3-+42+52  .  .  .  -\-n^=  ^(^  +  l)(2n  +  l) 

6 

The  sum  of  the  cubes  of  the  first  n  numbers, 

S(n3)=13+23+33+43+53  ....  +n3=  ^'(^  +  1)' 

4 

ARITHMETICAL  PROGRESSION 

If  a  is  the  first  term;  I,  the  last  term;  d,  the  common  differ- 
ence; n,  the  number  of  terms  and  s,  the  sum  of  n  terms, — 

I  =  a  +  (n  -  l)d         s  =^(a-{-l) 


:^(  2a+(n-l)d  ) 


GEOMETRICAL  PROGRESSION 

If  a  is  the  first  term;  I,  the  last  term;  r,  the  common  ratio; 
n,  the  number  of  terms  and  s,  the  sum  of  n  terms, — 

1  — r 

(r'^-l)  Ir-a 

s=a- —  s  = ^,- 

r—  1  r  —  1 

If  n  is  infinity  and  r^  less  than  unity, — 

a 

»  s  =  - 

1  — r 

FACTORIALS 

In  =  n!  =  e~'"n"'\/2Trn,  approximately. 

PERMUTATIONS 

If  M  denote  the  number  of  permutations  of  n  things  taken  p 
at  a  time, — 

M=7i(n-])(n-2)  ....  (n-p  +  1) 

COMBINATIONS 

If  M  denote  the  number  of  combinations  of  n  things  taken  p 
at  a  time, — 

_nin-l){n-2) (n-pj-l) 

p! 

M  —  ^' 

~  p!(n—p)! 
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ALGEBRA  (Continued) 
Quadratic  Equations 

Any  quadratic  equation  ma}^  be  reduced  to  the  form,  — 
ax"^  +  bx  +  c  =0 

Then     x  = ^ • 

2a 

If  62  _  4ac  is  positive  the  roots  are  real  and  unequal. 

If  b^  —  4ac  is  zero  the  roots  are  real  and  equal. 

If  62  -  4ac  is  negative  the  roots  are  imaginary  and  unequal. 

If  62  -  4ac  is  a  perfect  square  the  roots  are  rational  and  un- 
equal. 

Cubic  Equations 

A  cubic  equation,  y^  +  py^  +  qy  +  r  =0  may  be  reduced  to 
the  form,  — 

x^  +  ax  +b  =0 

by  substituting  for  y  the  value,  Ix  -  5  )•     Here 

a  =  i(3?  -  p2)  and  b  =  2V (2p^  -  Qpq  +  27r). 
For  solution  let,  — 

then  the  values  of  x  will  be  given  by, 

,       „        A  +  B      A  -  B    , A  -vB      A  -B    , — 

x=A-vB, ^^  ^—^^/-Z^^ ^ 2~^~^ 

,-  62       ^^  ^  c\  there  will  be  one  real  root  and  two  conjugate 
4   ^27  imaginary  roots. 

,-  62       ^^  _  rj  there  will  be  three  real  roots  of  which  two 
¥  ^  27  ~  ^t  least  are  equal 

62  flS 

If  J  +  ^  <  0,  there  will  be  three  real  and  unequal  roots. 

In  the  last  case  a  trigonometric  solution  is  useful.     Compute 
the  value  of  the  angle  ^  in  the  expression,  — 


cos  <^ 
then  X  will  have  the  following  values: — 


=>FFS)' 


T  2Vr|cos|,  T  2V-|cos(|  +  1200), 

.2Vr|cos(|+240»). 
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APPROXIMATIONS 

If  a  and  6  are  small  quantities,  the  following  relations  are 
approximately  true, — 

(Irfca)'"  =lzh?7ta, 

(ldza)'"(l=h6)«  =l±madzn6. 
If  n  is  nearly  equal  to  m, 

V  mn= — ^ —  ,  approximately. 

If  ^  is  a  very  small  angle  expressed  in  radians,— 

sin  e       ^       J    tan  d       ^  •      ^  i 

— -  —  =  1  and   — - —  =  1 ,  approximately. 

9  6 

SERIES 

The  expression  in  parentheses  following  certain  of  the  series 
indicates  the  region  of  convergence.  If  not  otherwise  indicated 
it  is  to  be  understood  that  the  series  converges  for  all  finite 
values  of  x. 

Binomial 

_^ V ^X("  ^^  y^  -\-  .  .  .  .  {y^  <  rc2) 

o  . 

(l±x)-  =  l±7.x+^-^^^^±^^^~^\^^"-^^%  .  .  .etc. 

(l±x)-i  =  lTx+a:-l=.r3+x4=Fa:5+  ...  (x2<l) 

(l±x)-^  =  1^2x+3x--=F4x3+5x^qF6x5+  .  .  ,  (x2<l) 

Taylor's  Series 

f[x+h)=f{x)+hf'(x)+^^J"ix)-\-^r"(x)+  ... 

Maclaurin's  Series 

fKx)=f(o)+xf\o)+  f-,/"(o)+  |l /'"(«)+  •  •  • 

Exponential 

^,1,1    ,1    .1    , 

e  =  l+y+2-i+3i+4]+  •  .. 

nf2  ^3  ^4 

e-=H-x+2T+3T+JT+--- 
a'=l+x  log  a  +  ^^li^+  ^^^^  +  ... 
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S£RI£S  (Continued) 

Logarithmic 

(x  >  - ) 

(x>0) 
log«(l+a:)=x-^a;2  +  ia;3-ix^+  .  .  .  (-l<x<l) 

loge(r^  +  l)-loge(n-l)=2  [^+3^3+5^  +    •  •  •] 
\ogJa+x)  =log.a+2  [_L_  +  l.(_^y +^(_|-y  +...J 

(a>0,  -a<x<  +  oc) 

T'rigonometric 

x^    ,   x'"     x^    , 

x^    ,    x^       x^    , 
cos   X  =  1  -  Yi+-4-!~"6!"^  •  •  • 

3  lo        31o  283o  \        -1  / 

,    x3  ,1     3     x5       1     3     5     r7  /  0/1N 

sm-ix    =x  +  g-+  2-  1'   5-+  2'   4'   6*  7"   +    ••*     ^''^^^ 

tan-ix  =   X  -  |x3  +|x5-^x7+  .  .  .  (x2<l) 

2       X     3x3     53^5 
logesin  X  =  logeX  -  — -— -.^g^-   .  .  .  (x2<7r2) 

X2        X^         X6  17x8  /    ,^7r-\ 

log.  COS  X  =   -T-T2-45"~'2520~---  V  ^tJ 

1         4.                 ^             ,    ^'  ,  7x*  ,    62x6  /         ^2\ 

log.  tan  X  =  logex  +3-+^+ 2835+  '  '  '  V^^) 

,    x2       3x4       3^.5       33^6  56a;7 

e-  -  =  1  +  X  +^- 4r  -  -51  -  gT  +  TT  +  •  •  • 

,    x2    ,,  3x3        9a;4        37^5  /    ,^7r2\ 

etan.    =   1    +  X   +^+-^-j-+^^+-^    +   ..     [X<j) 
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ALGEBRA  (Continued) 

MISCELLANEOUS 

The  Sum  (S,  =  Sigma)  and  Product  (n,  =  Pi)  Notations 

S  denotes  the  sum,  and  II,  the  product  of  all  quantities  of  a 
given  collection.     In  particular, 

^  Xi  means  Xm  +  Xm+i  +  .  .  .  +  Xm+n,  (n  +  1  terms  in  all), 
i  =  m 

II  Xi  means  Xm.Xm+i  .  .  •  Xm+n,  (n  +  1  factors  in  all). 

I  =  m 

For  indicated  range,  R,  (such  as  m  Z  z  Z  m  +  w),  one  may 

write  ^aji,  Tjxi,  respectively.     Where  the  range  is  clear  from 

R         R 
the  context  one  writes  Xxi,  Uxi,  or  even  2a:,  lire,  respectively. 
For  c  a  constant  and  for  Xi  and  yi  with  common  range  (say  of 
n  elements), 

i:cxi  =  cXXi,  S(a;i  +  yi)  =  Xxi  +  S?/i,   S(a;i  +  c)  =  nc  -{-  Sx*. 

Special  Numerical  Relations 

(i)  For  range,  i  =  1,  2,  .  .  .  ,  n,  with  Xi  =  i. 

Xxi  =  n{n  +  l)/2,  S(2xi  -  1)  =  n2, 

2:xi2  =  n(n  +  l)(2n  +  l)/6. 

Srci3  =  (XXiy,  i:xi^  =  (Sa;i2) [6(2x0  -  l]/5. 

n(c  +  1  —  a^i)  =  c(">,  na;i  =  n^'*)  =  n!  ("factorial  n"). 

Hence  n!  =  n  .  (n  —  1) !     0!  is  defined  to  be  1. 

Stirling's  formula  (used  for  n  large), 

V^n^in/e)^  <  n!  <  \/2n^{n/ey(l  +  ^^^  _  .^Y 
(tt  =  3.14159  .  .  .  ,  e  =  2.71828  .  .  .). 

n\/(n—m)\  gives  the  number  of  permutations  of  n  distinct  things 
taken  m  at  a  time. 

/n  -  1\        /n  -  1\    ,    , 
(ii)  For  range,  2  =  "l  — 2 — )'  ~\ — 2 — /  +  ^'  •  •  •  ' 

("--i)-l.("-^>wit. 

a:i  =  i  (whether  n  is  odd  or  even). 
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ALGEBRA  (Continued) 

(iii)  The  Binomial  Coefficients,  i"^). 

(m)  =  n\/[(n  —  w)!m!],  for  integers  m,  n,  0  Z  m  Z  n.     (j)  = 

(n)     =    1. 

(x  +  cY  =  2)^")^''~'^^'^'     (0  ^  ^  ^  '^)>    t^6    binomial    expan- 

r 

sion.       {m)  gives  also  the  number  of  combinations  of  n  distinct 
things  taken  m  a.t  a.  time. 

im)  +  (m+i)  =  (mVi) ,  fecuTsion  relation  for   binomial  coeffi- 
cients. 

n 

(„-"j  =  G),  2)(-i)'(;)  =  0,  Xar  =  d"),  Xc)  =  te',)- 

r  r  s  =  m 

Table  of  Binomial  Coefficients 


n 

(?) 

(?) 

© 

ft) 

(J) 

ft) 

ft) 

ft) 

(?) 

(;) 

(,".) 

0 
1 
2 

1 
2 

1 

3 

3 

3 

1 

4 

4 

6 

4 

1 

5 

5 

10 

10 

5 

1 

6 

6 

15 

20 

15 

6 

1 

7 

7 

21 

35 

35 

21 

7 

1 

8 

8 

28 

56 

70 

56 

28 

8 

1 

9 

9 

36 

84 

126 

126 

84 

36 

9 

1 

10 

10 

45 

120 

210 

252 

210 

120 

45 

10 

1 

11 

11 

55 

165 

330 

462 

462 

330 

165 

55 

11 

12 

12 

66 

220 

495 

792 

924 

792 

495 

220 

66 

13 

13 

78 

286 

715 

1287 

1716 

1716 

1287 

715 

286 

14 

14 

91 

364 

1001 

2002 

3003 

3432 

3003 

2002 

1001 

15 

15 

105 

455 

1365 

3003 

5005 

6435 

6435 

5005 

3003 

16 

16 

120 

560 

1820 

4368 

8008 

11440 

12870 

11440 

8008 

17 

17 

136 

680 

2380 

6188 

12376 

19448 

24310 

24310 

19448 

18 

18 

153 

816 

3060 

8568 

18564 

31824 

43758 

48620 

43758 

19 

19 

171 

969 

3876 

11628 

27132 

50388 

75582 

92378 

92378 

20 

20 

190 

1140 

4845 

15504 

38760 

77520 

125970 

167960 

184756 

NOTE:  Q  = 


n(,n  -  l)(n  -  2)  .  .  .  (n  -  m  +  1) 


(;)  -  i:  (i)  -  - 


Tn{m  -  l)(m  -  2)  .  .  .  3.2.1 
For  coefficients  missing  from  the  above  table,  use  the  relation 
t)   =(nrj.e.g.  a?)   =  a«)=  167960. 
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ALGEBRA  (Continued) 
Finite  Differences 

For  equi-spaced  arguments  Xi,  and  associated  yi,  the  successive 
advancing  ^/-differences  are,  A^yi  =  yt,  Ayi  =  yi+i  —  yi,  A^yi  = 
Ayi+i  -  Ayi  =  yi+2  -  2yi+i  -\-  yi,  .  .  .  ,  A^yi  =  A^-^yi+i  - 
^m-iy.  ^  2^(_i)r(w)^.^^_^^     ^j^j^    arbitrary    origin    A    and 

r 

class-interval  length,  Xi^y  —  Xi  =  h,  using  Ui  =  {xi  —  A)/hy 
write  y(Ui)  for  yi.  Then  if  for  some  fixed  m,  for  the  portion  of 
the  table  considered,  the  values  of  A"''^^yi  be  zero  (or  approxi- 
mately, if  these  be  regarded  as  negligible)  Newton's  formula 
gives 

r(r) 


yi^)  =  Xtt^'^^o)  =  ^(0)  +  ^^^(0)  +  ^^\^A^y(0) 


+ 


+ 


u(u  —  1)  .  .  .  (u  —  m  -\-  1) 
ml 


A'"2/(0). 


This  formula  reduces  to  an  identitj^  for  u  =  Uo,  Ui,  .  .  .  ,  Wn> 
(iLi  =  i),  and  may  be  used  to  interpolate  for  intermediate  values. 
Example.     Given 


x 

-4, 

-2,  0,  2,   4,   6,   8,  .  .  . 

y 

10, 

14,  30,  64,  122,  210,  334,  .  .  . 

to  find  a  value  for  y  when  x  =  10,  and  when  x  =  1.  Suppose 
for  some  reason  A  has  been  taken  at  x  =  2.  The  work  may 
be  arranged  as  follows: 

u  X  y  A  A^  A^  A^ 


-3 

-4 

10 

4 

-2 

-2 

14 

16 

12 

6 

-1 

0 

30 

34 

18 

6 

0 

0 

2 

64 

58 

24 

6 

0 

1 

4 

122 

30 

0 

88 

6 

2 

6 

210 

124 

36 

• — 

3 

8 

334 

— 

— 

— 

— 

— 

— 

— 

y{u)   =  64  +  58u  +  30^^^^^  +  6^^^  "^^^^.^3^  "  ^^ 

=  64  +  58m  +  15m(m  -  1)  +  u{u  -  \){u  -  2). 
At  a:  =  10,  w  =  4.     Substituting  m  =  4,  one  has  y\x^\a  =  500. 
At  X  =  1,  M  =  — ^.     Substituting  u  =  —  ^,  onehas  ?/lx=i  =  44|. 
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STATISTICS 
Central  Measures 
Here  the  range  of  i  is  from  1  to  n.     With  each  value  Xi  is 
associated  a  weighting  factor  fi>0  (such  as  the  frequency, 
the  probability,  the  mass,  the  reliability,  or  other  multiplier). 
N,  the  total  weight,  =  2/i. 
X,  the  arithmetic  mean,  =  HfiXi/N  =  "ZfiXi/Hfi. 
GM,  the  geometric  mean  (available  when  each  Xi  is  positive), 

=  V^x7'.     Log  GM  =  Xfi  log  Xi/N. 

Mo,  the  mode,  =  value  among  (xi,  .  .  .  ,  Xn)  having  maximum 
associated  fi  (usually  obtained  by  interpolating  after  the  data 
are  graduated).  For  unweighted  items,  Xi,  a  mode  is  a  value 
about  which  the  values  of  Xi  cluster  most  densely. 

RMS,  the  root-mean -square,  =  s/'ZjiXi^l'N . 

Md,  the  median  (see  below).  For  unweighted  items,  the 
median  is  the  value,  equaled  or  exceeded  by  exactly  half  of 
the  values  Xi  in  the  given  list.  In  case  of  a  central  pair,  the 
median  is  usually  taken  as  the  arithmetic  mean  of  this  pair. 

Mm,  the  mid-mean  (see  below).  For  unweighted  items, 
the  mid-mean  is  the  arithmetic  mean  of  the  half-list  obtained 
upon  dropping  out  the  highest  quarter  and  lowest  quarter  of 
the  items. 

Cum /|x,  the  value  of  "cumulative/"  at  X,  =   ^P  fi  (inter- 

xi<X 
polation  being  used  for  X  if  necessary). 

The  M -Tiles 
For  ungrouped  data,  X  is  called  the  rth  m-tile  (or  rth  m-tile 

mark)  (r  =  0,  1,  .  .  .  ,  m)  if  simultaneously,    ^  fi/N  <  r/m, 

xi<X 

and     2^  fi/^  <  (m  —  r)/m.     In  particular  the  zeroth  rn-tile 

xi>X 
is  min,  the  minimal  value  among  the  list  (xi,  .  .  .  ,  x„),  and  the 
mth.  m-tile  is  max,  the  maximal  value  among  the  list. 
For  grouped  data,  the  rth  m-tile  mark,  X,  is  such  that 
Cum/|x  =  Nr/m,  (r  =  0,  1,  2,  ...  ,  m). 

Cum/jmin    =   0,  Cum/lmax    =    A''. 

In  particular,  certain  intermediate  (0  <  r  <  m)  m-tne  marks 
are  named  as  follows: 
m   r  =  1  2  3 


2 

Md  (median) 

3 

Ti  (lower  tertile) 

To  (upper  tertile) 

4 

Qi  (lower  quartile) 

Md                         Qz  (upper  quartile) 

10 

Di  (first  decile) 

D2                          Dz                      etc. 

100 

PCi  (first  percentile) 

PCz                       PCz                   etc. 
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STATISTICS  (Continued) 

The  term  "rth  m-tile"  (r  =  1,  .  .  .  ,  m)  is  also  used  to  denote 
the  class  interval  extending  from  the  (r  —  l)st  to  rth  m-tile 
mark  as  defined  above. 
Aim,  the  mid -mean,  = 

Qi<xi<Q3  Qi<xi<Q3  Qi<xi<Q3 

When  each  Xi  is  positive,  and  not  all  are  equal,  one  always 
has  0  <  min  <  GM  <  x  <  RMS  <  max. 

For  moderately-skewed  distributions,  one  has  approximately 
Mo  -  X  =  S{Md  -  x),  or  ZMd  =  Mo  +  2x. 

Measures  of  Dispersion  and  Skewness 

Here  ^  is  an  arbitrary  reference  value,  usually  a  convenient 
integral  measure  near  x. 

vky  kih  moment  about  A,  =  2/t(xt  —  AY/N,  (A;  =  0,  1,  .  .  .). 

VQ  =  1,  vi  =  X  —  A.  j/2  as  function  of  A  is  minimum  for 
A  =  x. 

Hk,  kih  moment  about  x,  =  1,fiixi  —  x)*=/iV,  (A;  =  0,  1,  .  .  .). 

Mo  =  1, 
Ml  =  0, 
M2  =  1^2  —  vi^  (m2  =  variance), 

M3    =    »'3    —    3j'iI'2    +  2»'i^, 

)Ll4    =    J/4    —   4iVlV3    +  6j'1^2^    —   Sj'I*. 

/3l    =    M3VM2^   ^2    =    M4/M2^ 

0-,  standard  deviation,  =  V^- 
0:3/2,  momenta!  skewness;  as  =  \/^  =  msA^ 
(^4  —  3)/2,  kurtosis;  0:4  =  ^2- 

MD,    mean    deviation    (from  the  mean),  =  Xfi\xi  —  x\/N 

(Tliis  latter  form  is  convenient 
/■^'  for  computation.) 

_      Xi<X  Xi<X  J 

s,  quartile  deviation,  =  IQ3  —  Qi|/2. 
P.E.,  probable  error,  =  0.6745(r. 
y,  coefficient  of  variation,  =  lOOa-fx  %. 

Pearson's  measure  of  skewness  =  {x  —  Mo) /a:  (Usually 
approximately  0:3/2.) 

Bowley's  measure  of  skewness  =  (Q3  —  2Md  +  Qi)/(2s). 
(Bowley's  measure  of  skewness  lies  between  —1  and  +1.) 


=  2 


^fi  -   ^Mi 
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STATISTICS  (Continued) 
The  Class  Interval 

For  equi-spaced  arguments,  Axi  =  h,  the  length  of  the  class 
interval,  Xi  is  the  mid-value  or  class  mark.  The  interval  from 
Xi  —  ih/2)  to  Xi  +  (/i/2)  is  the  class  interval  with  these  as  given 
initial  and  terminal  end  values. 

Ui  =  {xi  —  A)/h. 

u  =  XfiUi/N,  X  =  hu  -\-  A. 

Mx  =  h''{nk)u,  {k  =0,1,  .  .  .). 

a  J  =  [XfiUi^^'N]  -  W,  a^  =  /kr„. 

(^l)x    =    (^l).,    {^2)x    =    (/32)u. 

Sheppard's  corrections  (to  correct  approximately  for  the 
error  due  to  treating  all  elements  in  a  given  class  interval  of 
length  h  as  though  concentrated  at  the  class  mark). 

For  Mo,  Ml,  M3,  no  corrections. 

In  x-units, 
corrected  (/i2)a;  =  uncorrected  (m2)x  —  ^^/12, 
corrected  (mOx  =  uncorrected  {ijh)x  —  h^  uncorrected  (ju2)x/2  + 

7/iV240. 

In  It-units,  replace  /i  by  1  in  the  formulae  given  above. 

Least  Squares 

The  normal  equations  for  finding  coefficients,  ao,  ai,  .  .  . ,  am, 
in  fitting  a  curve  of  the  form  y  =  ao  -{-  aix  -(-...  -j-  amX^  to 
data  (Xi,  Yi),  i  =  1,  .  .  .  ,  n,  (n  >  m),  are  m  +  1  in  number  as 
follows : 

SFi  =  oon  +  aiXXi  +  aaSZ.^  +  .  .  ,  +  am'EXi'^, 

SXt-Fi  =  ao'LXi  +  ai2Xi2  +  a-il^Xi^  +  .  .  .  +  ami:Xi^+\ 

XXi'^Yi  =  aoXXi^'  +  aiXXi"'+'^  +  a2XXi'^+^'  +  .  '.  .' +' a^XXi^"^ , 
Deviation  from  fitted  curve, 

di  =  Yi  —  (ao  +  aiXi  +  .  .  .  +  a^Xi^). 

Xdi"^  =  XYi^  -  (aoSFi  -t-  a,i:XiYi  +  .  .  .  +  aml^Xi^Yi). 
For  z  =  ab',  use  y  =  log  z,  ao  =  log  a,  ai  =  log  b. 
For  z  =  atp,  use  y  =  log  z,  ao  =  log  a,  ai  =  p,  x  =  log  t. 

Sy,  standard  error  of  estimate,  =  root-mean-square  of  the 

^/-deviations  about  a  fitted  curve  =  -y/xdi^/n. 

Simple  Correlation 
Product  Moment  Method 

Given  n  equi-spaced  measurements  Xi,  z  =  1,  2,  .  .  .  ,  n,  with 
h  =  Xi+i  —  Xi,  Xi  =  Xi  —  X;  and  m  equi-spaced  measure- 
ments Yj,j  =  1,2, .  .  .  ,m,  with  k  =  Fy+i  —  Y„  y,  =  Y,  —  Y; 
and  a  weight  (frequency,  probability,  etc.)  eij  (^0),  asso- 
ciated with  (Xi,  Yj).     Here  eij  is  an  entry  in  the  table. 
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STATISTICS  (Continued) 

J  i 

N  =  2)^i,-  =  X^^  =  ^9i.     (Check) 

■ij  i  j 

X  =  ^SiiXi/N  =  ^fiXi/N;  y  =  ^ei^Yi/N  =   ^giY^/N. 

ij  i  ij  j 

Let  A  and  B  be  arbitrary  reference  values,  usually  convenient 
integral  measures  near  X  and  Y,  respectively. 

Ui  =  (Xi  -  A)/h,  Vi  =  (Fy  -  B)/k; 

u  =  ZfiUi/N,  X  =  hu  +  A,  V  =  Sgr/v,/iV,  Y  =  kv  +  B. 
<rj  =  Mu  =  CZfiUi^/N)  —  w2,  o-a;  =  /io-u.">  Apply  Sheppard's 
^■v^  =  (m2)»  =  (S^,y,-2/iV)  —  w^,  <Ty  =  A^o-t,.  /     corrections. 

Uj  =  ^j^^j^t'  ^»  =  X^ii^h  P  =  2"*^*  ^  X^iUi,     (Check) 

i  j 

Puv  =  ^eij(ui  —  'u)(y,-  —  v)/N 
=  (P/AT)  -  wi). 

^  =  Puv/icTuCTv)  =  Pxy/((rxO'u)  (product-moment)  coefficient  of 
correlation.     In  every  case  —1  <  r  <  1. 

Y  —  Y  =  r—{X  —  X)y  or  y  =  r--x,  regression  line  of  y  on  x. 

X  —  X  =  r—{Y  —  Y),  or  x  =  r—y,  regression  line  of  x  on  y. 

ay  ay 

Example  of  Computation  for  Product-Moment  Coefficient  of 

Correlation 


\ 

Ui 

-3     -2-1012 

Oi 

ffjfj 

gm' 

i 

viUi 

»J 

^>^ 

12       16    20  24  28  32 

2 

1 

0 

-1 

-2 

21 
18 
15 
12 
9 

1 

5 

7 
5 

1 

1 

14 

28 

56 

8 

16 
4 
0 

7 

1 

3 
3 
1 

7 
4 
1 

17 
0 
0 

~0 

2 

18 
10 

18 

18 

4 

2 

2 
3 
1 

0 

0 

5 

-5 

5 
12 

-7 

3 

-6 

-8 

16 

fi 

fiUi 

F.,(=5e.,.y) 

uiVi 

2 

7 

8 
-8 

13 
13 
13 

19 

19 

3 

6 

12 

4 

~8 

50 

35 

91 

43 

-6 
18 

-14 

-9 
79 

43 

A  =  24,  B  =  15, 

/i  =  4.  A;  =  3. 

iV  =   2/f  =   2^y  =  50. 

Z/,«t  =   -9,  i:gjVj  =  35, 

S/,wi2  =  79,  S^yry2  =  91, 

P  =   l^uiVi  =  Sryl7y  =  43. 

28 

8 

-4 

12 

-4 

4 

8 

-4 

u  =   -»50  =  -.18         V  =  3^0  =  .70 
«T«2  =  (79^o)  -  (-.18)2  -  .083  =  1.173,       ffu  =  1.083 
ffv^  =  (^^o)  -  (.70)2  _.083  =  1.247.            a,  =  1.117 
Pud  =  (*Mo)  -  (-.18)  (.70)  =  +0.986 

r  =   +0.986/(1.083  X  1.117)  =  +.815            Ans.  r  =  +.815 
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STATISTICS  (Continued) 
Rank  Difference  Method 

Given  n  corresponding  pairs  of  measured  items  {Xi,  Yi), 
{i  =  1,  .  .  .  ,  n).  Let  (m,  Vi)  be  the  corresponding  rank  num- 
bers. Here  uc  =  1  for  the  largest  Xi,  2  for  the  next  largest 
Xi,  etc.,  and  similarly  Vi  =  1  for  the  largest  Yi,  2  for  the  next 

largest     Yi,    etc.     p  =  1 )—: r-r— ,     (rank 


difference) 

•1  <p  <  1.     Check: 


'  "  n{n^  -  1) 

coefficient  of  correlation.     In  every  case 
S(Wi  —  ft)  =  0. 

Example   of  Computation    for   Rank-Difference  Coefficient   of 

Correlation 


Xi    Yi    Ui     Vi     Ui  —  Vi     {ui  —  ViY 


76 
66 
63 
74 
79 
69 
77 
65 
71 
73 


52 
34 
32 

45 
50 
37 
35 

42 
40 

48 


3 

8 
10 
4 
1 
7 
2 
9 
6 
5 


1 
9 
10 
4 
2 
7 
8 
5 
6 
3 


+2 
-1 

0 

0 
-1 

0 
-6 
+4 

0 
+2 


4 
1 
0 
0 
1 
0 
36 
16 
0 
4 


iV  =  10 


0 


62 


Check:  S(Mi  —  Vi)  =  0. 


P  =  1  - 


6  X  62 


10(102  -  1) 
=  +0.63 
Ans.  p  =  +.63 


Probability 

If  among  a  +  6  equi-probable  and  mutually  exclusive  events, 
1  are  regarded  as  favorable  and  h  unfavorable,  then  for  a  single 
trial 

p,  probability  of  favorable  outcome,  =  — —r, 

q,  probability  of  unfavorable  outcome,  =  1  —  p  =  — — -r. 

The  successive  terms  in  the  binomial  expansion  (p  +  g)"  = 
^(")p''~^g''  give  the  respective  probabiUties  than  in  n  trials,  the 

r 
event  will  be  favorable  exactly  n  —  r  times,  r  =  0,  .  .  .  ,  n. 

The  mean  number  of  favorable  events  is  np,  of  unfavorable, 
nq;  the  standard  deviation  is  o-  =  \/npq,  as  =  {p  —  q)/<T 
(the  positive  direction  being  that  of  increasing  unf avorability ) . 

Normal  ciurve  {x  measured  in  <r-units  from  the  mean,  and 
with  area  =  1): 

y  =  — : — fi-^v2  =  0.3989e-^'/2. 


V2^ 
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STATISTICS  (Continued) 

MD  (mean  deviation  from  the  mean)  =  (r\/2/7r  =  0.7979(r. 
s  (quartile  deviation  from  the  mean)  =  0.6745(r  =  0.845  AfD. 
Percentage  areas,  under  normal  curve,  for  successive  class 
intervals  measured  from  the  mean : 

Multiples  of  0-:  34%,  14%,  2%. 
Multiples  of  s:  25  %,  16  %,  7  %,  2  %. 
Normal  siirf ace  {x  measured  in  o-x-units  y  in  cr^^-units  from  their 
means), 

2    =  f,-ix2-2rxy+y2)/[2(l-r2)] 

27rVl  -  r^ 
Goodness  of  Fit.  For  a  universe  of  objects  falling  into  n 
mutually  exclusive  classes  with  class  marks,  a:i  (z  =1,2,  .  .  .  ,n), 
let  Pi  be  the  probability  for  the  ^th  class.  Given  a  sample  of 
N  items,  with  ft  items  in  the  iih  class  (2/i  =  N),  the  proba- 
bility that  a  random  sample  of  N  items  gives  no  better  fit, 
expressed  in  terms  of  n  and  x^  ("Chi  square"),  =  S(/i  — 
N'piY/{Npi),  is  given  by  a  table,  portions  of  which  are  as  follows : 
Probability  that  a  Random  Sample  Gives  no  Better  Fit 


n  \ 

1 

2 

3 

4 

6 

8 

10 

15 

20 

3 

.607 

.368 

.223 

.135 

.050 

.018 

.007 

.001 

.000 

4 

.801 

.572 

.392 

.261 

.112 

.046 

.019 

.002 

.000 

5 

.910 

.736 

.558 

.406 

.199 

.092 

.040 

.005 

.000 

6 

.963 

.849 

.700 

.549 

.306 

.156 

.075 

.010 

.001 

7 

.986 

.920 

.809 

.677 

.423 

.238 

.125 

.020 

.003 

S 

.995 

.960 

.885 

.780 

.540 

.333 

.189 

.036 

.006 

9 

.998 

.981 

.934 

.857 

.647 

.433 

,265 

.059 

.010 

10 

.999 

.991 

.964 

.911 

.740 

.534 

.350 

.091 

.018 

11 

1.000 

.996 

.981 

.947 

.815 

.629 

.440 

.132 

.029 

12 

1.000 

.998 

.991 

.970 

.873 

.713 

.530 

.182 

.045 

\x^ 
n  \ 

8 

10 

12 

14 

16 

18 

20 

25 

30 

10 

.534 

.350 

.213 

.122 

.067 

.035 

.018 

.003 

.000 

11 

.629 

.440 

.285 

.173 

.100 

.055 

.029 

.005 

.001 

12 

.713 

.530 

.363 

.233 

.141 

.082 

.045 

.009 

.002 

13 

.785 

.616 

.446 

.301 

.191 

.116 

.067 

.015 

.003 

14 

.844 

.694 

.528 

.374 

.249 

.158 

.095 

.023 

.005 

15 

.889 

.762 

.606 

.450 

.313 

.207 

.130 

.035 

.008 

16 

.924 

.820 

.679 

.526 

.382 

.263 

.172 

.050 

.012 

17 

.949 

.867 

.744 

.599 

.453 

.324 

.220 

.070 

.018 

18 

.967 

.904 

.800 

.667 

.524 

.389 

.274 

.095 

.026 

19 

.979 

.932 

.847 

.729 

.593 

.456 

.333 

.125 

.037 

20 

.987 

.953 

.886 

.784 

.657 

.522 

.395 

.161 

.052 
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MENSURATION  FORMULiE 
Plane  Figures  Bounded  by  Straight  Lines 
The  area  of  a  triangle  whose  base  is  b  and  altitude  h 

_hb 
~  2" 

The  area  of  a  triangle  with  angles  A,  B,  and  C  and  sides 
opposite  a,  b,  and  c,  respectively 

=  hab  sin  C. 


or  =  ■\/s{s  -  a)(s  -  b){s  -  c), 

where  s  =  ^(a  +b  +  c). 

A  rectangle  with  sides  a  and  6  has  an  area  =  ab. 

The  area  of  a  parallelogram  with  side  b  and  the  perpendicular 
distance  to  the  parallel  side  h 

=  bh. 

The  area  of  a  parallelogram  with  sides  a  and  b  and  the 
included  angle  6 

=  ab  sin  d. 
The  area  of  a  rhombus  with  diagonals  c  and  d, 
=  ^cd. 

The  area  of  a  trapezoid  whose  parallel  sides  are  a  and  b  and 
altitude  /i 

=  Ma  +  b)h. 

The  area  of  any  quadrilateral  with  diagonals  a  and  b  and  the 
angle  between  them  d 

=  |a6  sin  6. 
The  area  of  a  regular  polygon  with  n  sides,  each  of  length  /, 

180 


=  jnl^  cot 


n 


For  a  regular  polygon  of  n  sides,  each  side  of  length  I,  the 
radius  of  the  inscribed  circle, 

I     ^180 
=  5C0t— -• 

The  radius  of  the  circumscribed  circle, 

I  180 

=  TrCOSeC 

2  n 
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MENSURATION  FORMULAE  (Continued) 

Area,  Radius  of  Inscribed  and  Circumscribed  Circles  for 
Regular  Polygons 

I  =  length  of  one  side. 


Name. 

Number 
of  sides. 

Area. 

Radius  of 

inscribed 

circle. 

Radius  of 

circumscribed 

circle. 

Triangle,  equilateral 
Square     

3 

4 
5 
6 
7 
8 
9 

10 
11 
12 

0.43301/2 
1.00000/2 
1 .  72048/2 
2.59808/2 
3.63391/2 
4.82843/2 
6 .  18182/2 
7.69421/2 
9.36564/2 
11.19615/2 

0.28867/ 

0.50000/ 

0.68819/ 

0.86602/ 

1.0383/ 

1.2071/ 

1.3737/ 

1.5388/ 

1.7028/ 

1.8660/ 

0.57735/ 
0.70710/ 

Pentagon 

0.85065/ 

Hexagon 

1.0000/ 

Heptagon 

1.1523/ 

Octagon .  .  .* 

1.3065/ 

Nonagon  

1.4619/ 

Decagon 

1.6180/ 

Undecagon 

Dodecagon 

1.7747/ 
1.9318/ 

Radius  of  circle  inscribed  in  any  triangle,  whose  sides  are 

a,  h,  and  c,  where  s  =  ^(a  +  b  +  c) 

_  -s/sis  -  a)(s  -  b){s  -  c) 


The  radius  of  the  circumscribed  circle 

abc 


^Vsis  -a)is  -  h){s  -c) 


The  perimeter  of  a  polygon  inscribed  in  a  circle  of  radius  r, 
where  n  is  the  number  of  sides. 


=  2nr  sin  — . 
n 

The  area  of  the  inscribed  polygon, 

27r 
n 


(v  radians  =  1 80°) 


=  ^r2  sm  — . 


The  perimeter  of  a  polygon  circumscribed  about  a  circle  of 

radius  r,  number  of  sides  n 


=  2nr  tan  -. 
n 


The  area  of  the  circimiscribed  polygon 


=  nr^  tan  — . 
n 
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MENSURATION  FORMULAE  (Continued) 

Plane  Figures  Bounded  by  Curved  Lines 

Tlie  circumference  of  a  circle  whose  radius  is  r  and  diameter 
d(d  =  2r) 

=  27rr  =  7rd  (tt  =  3.14159) 

The  area  of  a  circle 

=  7rr2  =  iTd^  =  .7854^2, 

The  length  of  an  arc  of  a  circle  for  an  arc  of  6  degrees 
irrd 

Note.  —  In  this  and  following  similar  formulae  r  denotes  the 
tadius  of  the  circle,  (OC,  Fig.  1). 
For  an  arc  of  0  radians  the  length 

=  re. 


The  length  of  a  chord  subtending  an  angle  d 
=  2r  sin  ^6. 

The  area  of  a  sector  where  d  is  the  angle  between  the  radii 
in  degrees 

~360' 
If  s  is  the  length  of  the  arc,  the  area  of  the  sector 
sr 

The  area  of  a  segment  where  0  is  the  angle  between  the  two 
radii  in  degrees 

Trr^0     r^  sin  0 
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MENSURATION  FORMULAE  (Continued) 

If  5  is  in  radians  the  area  =  hr-(d  —  sin  d). 

The  area  of  the  segment  of  a  circle 

=  ^-[x  V7^^^+r^sin-i  (^)  ] 

where  r  is  the  radius  of  the  circle  and  x  the  perpendicular  dis- 
tance of  the  chord  from  the  center.  The  angle  must  be  expres- 
sed in  radians. 

The  area  of  the  ring  between  two  circles  of  radius  ri  and  r-i, 
one  of  which  encloses  the  other, 

=  7r(ri  +  r2)  (ri-r2). 

The  two  circles  are  not  necessarily  concentric. 

Area  of  the  sector  of  an  annulus.  (Fig.  2.) — If  angle  GO ii^  = 
6  and  the  lines  GO  and  JO  =  ri  and  r2  respectively,  the  area 
GHIJ     =^d{ri-\-r2}    (n-ro). 


Fig.  2 

If  Si=the  length  of  the  arc  GH  and  §2=  the  arc  J I  and  h 
—  HI  =  ri  —  r2,  the  area  G  HIJ     =  ?/i  ( Si  +  S2 ) . 
The  circumference  of  an  ellipse  whose  semiaxes  are  a  and  h 

=  2^-1' ^ — ,  approximately. 

The  area  of  an  ellipse  ^irah. 

The  length  of  the  arc  of  a  parabola,  as  arc  SPQ  in  Fig.  3, 
where  x  =  PR,  and  y  =  QR 

y2  4-  — -,  approximately. 

The  area  of  the  section  of  the  parabola  PQ/?S,  =  -xy. 
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MENSURATION  FORMULAE  (Continued) 

Solids  Bounded  by  Planes 

The  lateral  area  of  a  regular  prism  =  perimeter  of  a  right  section 
X  the  length. 

The  volume  of  a  regular  prism  =  area  of  base  x  the  altitude. 

The  lateral  area  of  a  regular  pyramid,  slant  height  /,  length  of 
one  side  of  base  a,  and  a  number  of  sides  n, 

=  \nal. 

The  volimie  of  a  pyramid  =  ^  area  of  base  x  altitude. 


FiQ.  3. 


Surface  and  Volume  of  Regular  Polyhedra 

Surface   and  volume  of  regular  polyhedra  in  terms  of  the 
length  of  one  edge  /. 


Name. 

Nature  of  surface. 

Surface. 

Volume. 

Tetrahedron . . . 
Hexahedron  or 
cube 

4  equilateral  triangles 
6  squares 

1.73205/2 

6.00000/2 

3.46410/2 

20.64578/2 

8.66025/2 

0.11785/3 
1.00000/3 

Octahedron .... 
Dodecahedron  . 
Icosahedron  . . . 

8  equilateral  triangles 

12  pentagons 

20  equilateral  triangles 

0.47140/3 
7.66312/3 
2.18170/3. 

Solids  Bounded  by  Curved  Surfaces 

The  surface  of  a  sphere  of  radius  r  and  diamet/^r  d(=  2r) 

=  47rr2  =  7rd2  =  12.57r2. 
The  volume  of  a  sphere 

=  |7rr3  =  1x^3  =  4.189r3 
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MENSURATION  FORMULAE  (Continued) 

The  area  of  a  lune  on  the  surface  of  a  sphere  of  radius  r,  in 
eluded  between  two  great  circles  whose  inclination  is  d  radians. 
=  2r^d. 

The  area  of  a  spherical  triangle  whose  angles  are  A,  B,  and 
C  (radians)  on  a  sphere  of  radius  r 

=  (A  +  B  +  C  -  7r)r\ 

The  area  of  a  spherical  polygon  of  n  sides  where  6  is  the 
sum  of  its  angles  in  radians 

=  I  6  -  (n  -  2)Tr  ]rK 

The  area  of  the  curved  surface  of  a  soherical  segment  of 
height  h,  radius  of  sphere  r 
=  27r  rh. 

The  volume  of  a  spherical  segment,  data  as  above 

=  |7r/i2  (3r  -  h) . 

If  a  =  radius  of  the  base  of  the  segment,  the  volume 
=  l-irh  (h^  +  3a2) . 

The  curved  surface  of  a  right  cylinder  where  r  =  the  radius 
of  the  base  and  h,  the  altitude, 

=  2Trrh. 

The  volume  of  a  cylinder,  data  as  above, 

=  wr'-h. 

The  curved  surface  of  a  right  cone  whose  altitude  is  h  and 
radius  of  base  r 

=  vrr  Vr2  +  hK 
The  volume  of  a  cone,  data  as  above, 

=  ^r%  =  1.047  r2/i. 

The  curved  surface  of  the  frustum  of  a  right  cone,  radius 
of  base  ri,  of  top  Tz  and  altitude  h, 

=  7r(ri  +  rs)  V  /i'  +  (ri  -  rz)^. 

The  volume  of  the  frustum  of  a  cone,  data  as  above, 

=  7r-|(ri2  +rir2  .+  r^"-). 

The  oblate  spheroid  is  formed  by  the  rotation  of  an  elHpse 
about  its  minor  axis.  If  a  and  h  are  the  major  and  minor  semi- 
axes  respectively,  and  e  the  eccentricity,  the  surface 

62  1   4-  e 


and  volume   =  -jira^h. 


T-«^r^r7' 
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MENSURATION   FORMULAE    (Continued) 

The  prolate  spheroid  is  formed  by  the  rotation  of  an  ellipse 
about  its  major  axis  (2a),  data  as  above. 

Surface  =2'7r&2+2'7r  ^sin  -^e, 

volume  =L'jTab^. 


SIMPSON'S  RULE  FOR  IRREGULAR  AREAS 

Divide  the  area  into  an  even  number  {2m)  of  panels  by 
means  of  2m-\-l  parallel  lines,  drawn  at  constant  distance  h 
apart;  and  denote  the  lengths  of  the  intercepted  segments  by 
y(>yi"--'3'2m-i-y2m-  The  first  and  last  of  these  may  be  zero. 
The  area  will  then  be 

A=Jh[  (yo+ys™)  +4(yi+y3+... 
+y2m-i)  +2(y2+y4+-+y2m-2)  ] 

While  the  formula  is  exact  in  many  simple  cases,  ordinarily 
the  formula  provides  only  an  approximation,  for  which  the 
accuracy  increases  with  an  increase  in  the  number  of  divi- 
sions. Simpson's  Eule  may  be  applied  to  finding  volumes, 
if  the  measures  yo,yi....,y2m  be  interpreted  as  the  areas  of 
parallel  plane  sections  at  constant  distance  li  apart. 


PRISMOIDAL  FORMULA 

As  a  special  case  where  m=l,  and  H,  (=2h)  is  the  distance 
between  two  limiting  parallel  planes,  one  has  for  the  volume 
of  a  solid  figure, 

Y=iH(So+4Si+S2). 

Here  Sq  and  S2  are  the  cross-sectional  areas  in  these  limiting 
planes  (lower  and  upper  bases,  respectively),  and  Sj  is  the 
cross  section  of  the  mid-section.  The  formula  is  exact  for  the 
cone,  sphere,  ellipsoid,  and  prismoid. 
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TRIGONOMETRIC  FORMULAE 


TRIGONOMETRIC    FUNCTIONS    IN    A    RIGHT-ANGLED 

TRIANGLE 


If  A,  B,  and  C  are  the  vertices  (C  the  right  angle),  and  a,  h, 
and  h  the  sides  opposite  respectively, 


sine  A  =  sin  A  =  ^, 
h 


cosine  A  =  cos  A  =  j-j 


tangent  A  =  tan  A  =  ^,     cotangent  A  =  cot  A  =  ctn  A  =  -, 

secant  A  =  sec  A  =  y.        cosecant  A  =  esc  A  =  -■ 
0  a 

exsecant  A  =  exsec  A  = 

sec  A  —  1 
S       versine  A  =  vers  A  = 

1  —  cos  A 

coversine  A  =  covers  A  = 

1  —  sin  A 

haversine  A  =  hav  A  = 

^  vers  A 


Fia.  4. 


SIGNS  AND   LIMITS   OF  VALUE  ASSUMED   BY 
THE  FUNCTIONS 


Quadrant  I. 

Quadrant  II. 

Quadrant  III. 

Quadrant  IV. 

function. 

Sign. 

Value. 

Sign. 

+ 

+ 

Value. 

Sign. 

Value. 

Sign. 

Value. 

sin 

cos 

tan 

cot 

sec 

cosec .  .  . 

+  ■ 
+ 
+ 
+ 

+ 

Oto  1 
1  to  0 

oto    00 
00  to  0 
1  to    00 

00   to  1 

1  toO 
Oto  1 

00   to  0 
oto    00 

00   to  1 
1  to    00 

+ 
+ 

Oto  1 
1  to  0 
Oto    00 

00  toO 
1  to    00 

00   to  1 

+ 
+ 

1  toO 
Oto  1 

00  to  0 
oto    00 

00  to  1 
1  to    00 
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TRIGONOMETRIC  FORMULAE  (Continued) 

VALUE   OF  THE   FUNCTIONS   OF  VARIOUS 
ANGLES 


0' 

sin 0 

cos 1 

tan 0 

cot 00 


30°       45°       60° 

2  "n/3         2  \/2  2 

W3         1      vs" 
V3  1     W3 


90°     180°     270° 
1  0-1 

0-1  0 

CO  0  00 

0  00  0 


RELATIONS  OF  THE  FUNCTIONS 


sin  X   = 
cos  X  =- 

tan  X  = 
cot  X  = 


cosec  X 
1 


cosec  X  = 


1 


secx 

1 

cot  X 

1 


sm  X 
cosx 
cos  a; 


tan  a;      sm  x 
sin  a;   =\/l  —  cos^  x. 


sin  X 

1 

sec  X      = • 

cosx 

sin^x  +cos2  a;  =1 

l+tan2  X  =sec2  x 

l+cot^  X  =cosec2x 


tan  X  =  Vsec^  x  —1. 


cos  X 
sec  X 


=  Vl— sin2  X. 


=  Vtan2x  +1. 


cosec  X  =  Vcot^  X  +  1. 


cot  X  =  \/cosec2  X  —  1 . 
sin  X   =cos  (90— x)=sin    (180— x). 
cosx  =sin   (90— x)  =  — cos   (180— x). 
tanx  =cot  (90-x)  =  -tan  (180-x). 
cot  X  =tan  (90-x)  =  -cot   (180-x). 
cosec  X  =  cot  X  —  cot  x. 

FUNCTIONS  OF  SUMS  OF  ANGLES 

sin  (x+2/)  =sin  x  cos  ?/+cos  x  sin  y. 
sin  {x  —  y)  =sin  x  cos  y  —  cos  x  sin  y. 
cos  (x+2/)  =cos  X  cos  y—sin  x  sin  i/. 
cos  (x—y)  =cos  X  cos  2/+sin  x  sin  i/. 
tan  x+tan  y 


tan  (x+i/)  = 


tan  {x-y)  =  ,- 


1— tan  X  tan  y 
tan  X— tan  ?/ 


1  +tan  X  tan  ?/ 
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TRIGONOMETRIC  FORMULAE  (Continued) 

FUNCTIONS  OF  MULTIPLE  ANGLES 

sin  2x  =  2  sin  x  cos  x. 

cos  2x  =  cos2  x-sin2  x  =  2  cos2  x-l  =  l-2  sin2  x. 
sin  3a:=3  sin  X— 4  sin3  x. 
cos  3x=4  cos^  x— 3  cos  x. 
sin  4a;  =8  cos^  x  sin  x  —  4  cos  x  sin  a;, 
cos  4x  =  8  COS'*  X  — 8  cos"  x  +  1. 
sin  5x  =  5  sin  x-20  sin-^  x  +  16  sin^  x. 
cos  5x  =  16  cos^  X  — 20  cos^  x+5  cos  x. 
sin  6x  =  32  cos^  x  sin  x— 32  cos^  x  sin  x+6  cos  x  sin  x. 
cos  6x  =  32  cos6  x-48  cos^  x  +  18  cos2  x-1. 
2  tan  X 


tan  2x  = 
cot  2x  = 
tan  3x  = 

sin  ^x  =  ±  V- 

cos 

tan 


1  —  tan2  X 
cot-  x-1 
2  cot  X 
3  tan  X— tan^x 
1-3  tan^x 


—  cosx 


+  COSX 


—  cosx    1— COSX       sin  X 


+COS  X       sin  X        1 +COS  x 


MISCELLANEOUS  RELATIONS 

sin  X  ±  sin  ?/  =  2  sin  I  (x±y).cos  ^  {x^y). 
COS  X  +  cos  y  =  2  cos  ^  (x+2/).cos  i  (x-?/). 
COS  X  -  cos  7/  =  -  2  sin  |  (x+?/).sin  h  (x-y). 

sin  (x±2/)  ,       ,        ,        rb  sin  (x  ±y) 

tanxdztan^^^^^;^  J^    cot  x  d=  cot ,/ ==    ^-^^.^.^^ 

=  tan  (45+x)         ^^^l-l  =  ^^*  ^^^""^^ 
tan  I  (a;d=2/). 

—cot  5  (a^Tl/). 

tan  I  (x-\-y) 

sin  X  —  sin  y  ~  tan  |  (a;  — ?/) 
sin2  X  —  sin2  ?/  =  sin  (x-\-y).sm  (x—y). 
cos2  X  —  cos2  y  =  —sin  (x-\-y)  sin  (x-?/). 
cos2  X  —  sin2  y  =  cos  {x-{-y)  cos  (x— 2/). 
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1  - 

-  tan  X 

sin 

X  =b  sm 

2/ 

cos 

X  +  cos 

y 

sin 

X  ±  sm 

y 

cos 

X  —  cos 

y 

sm 

X  +  sin 

y 

TRIGONOMETRIC  FORMLXAE  (Continued) 

RELATIONS   BETWEEN   SIDES  AND   ANGLES  OF 
ANY  PLANE  TRIANGLE 
In  a  triangle  with  angles  A,  B,  and  C  and  sides  opposite  a,  6, 
and  c  respectively, 

sin  A      sin  B      sin  C 


tan 


a 

a  = 
sA  = 

-  B 
2 

b 
62  +  C2-26 
&  cos  C  + 

62  +  c2- 

26c 
a  —  b 

a  +  6 

c 
c  cos 

C  COS 

a2 

A. 

CO 

A 

.t§. 

^^^  ^=hyl  s{s-a)  (s-b)  (s-c), 


where      s  =  Ha  +  &  +  c)  and  r=  J 


(s—a)  (s  —  b)  (s  —  c) 


4=V 


(s-b)   (s-c). 
be 


s{s—a) 
6^ 


A-     /(s-6)  (s-c)^      r 
^^^2  ~\       s(s-a)  s-a 


a  +  6     sin  A +sin.B_tanHA  +  g)^        cot  ^  C 


a-6     sin  A- sin  B     tan|(^--B)     tan  ^    (A -5) 


a  = 


d 


cot  a    -  cot  /3 
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TRIGONOMETRIC  FORMULAE  (Continued) 

RELATIONS   IN   ANY   SPHERICAL  TRIANGLE 

If  A,  B  and  C  be  the  three  angles  and  a,b,  and  c  the  opposite 
sides, 

sin  A  _  sin  5  _  sin  C 

sin   a    sin    b    sin  c 

,  ,    •    7    •  A     cos  b  cos  (c±0) 

cos  a  =  cos  0  cos  c  +sin  o  sin  c  cos  A  = ^ -' 

cos  0 

where     tan  6  =  tan  b  cos  A . 

cos  A  =  —cos  5  cos  C+sin  B  sin  C  cos  a. 


sin  ( s  —  6 )  sin  ( s  —  c 
sm  "    "  "  -' 


in  ^  A  =  J- 

sin  s  sin  (s—a) 


sin  b  sin  c 
where  s  =  ^{a-{-b  +  c). 


cos  ^  A  =  J 
tan  *  A  = 


^  ""      ^       sin  6  sin  c 
r 


sin  (s—a) 


where  r='J- 


^  "  ~  V  sin  B  sin  C 

where  S  =  HA  +  B  +  C). 


sin  (s—a)  sin  (s  —  b)  sin  (s  — c) 

sin  s 
cos  {S-B)  cos  (S-C) 


sin  s 

/  cos  (S  —  B)  cc 
cos 


.     ,  /      cos  Scos  (S  —  A) 

sm  ^  a  =  V ■ — D~^ — 7^ — 

t  sm  B  sm  C 

tan  ^  a  =  R  cos  (S  —  A) 


,  p  _    / -cos  S 

Where  ^-  \cos  (S-A)  cos  (S-5)  cos    (S-C) 


a  +  ?) 

tan     2 

tan 

c 

2 

a  —  b 

tan    ^ 

cos 

A 

-  B 
o 

cos 

A 
A 

2 
-  B 

2 

sin 

A  +  B  '. 

+  B 

cot  2 

-  B 

tan         2 

C  .       A.    -\-  15    .  C 

tan    —  sm   — ^ ^°*  2" 


cos 

a 

-  h 

2 

cos 

a 

+  b 

2 

sin 

a 

-  b 

2 

sin 

a 

+  b 
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ANALYTICAL   GEOMETRY 

The  distance  betv/een  two  points  Xi,  yi,  and  X2,  2/2,  —  rectangu- 
lar coordinates:  

d  =  ±  V{x7.  -  XiY  +  (?/2  -  yiY 
For  polar  coordinates  and  points  ri,  0i,  and  r2,  d^: 


d  =  ±  Vn^  +  r-^  -  2rir2  cos  (di  —  62) 

The  area  of  a  triangle  whose  vertices  are  Xi,  yi]  X2,  2/2,  and  Xs,  y^: 

A  =  K^iVi  -  ^2yi  +  Xiiji  -  Xzy2  +  Xzyi  -  Xiijz) 

For  polar  coordinates  and  vertices,  ri,  61]   r2,  Bi,  and  n,  6^: 

^  =  2  { (^1^2  sin  (^2  -  ^1)  +  r2r3  sin  (^3  -  ^2)  +  nn  sin  (^1  -  ^3) } 

The  equation  of  a  straight  hne  where  m  is  the  tangent  of  the 
angle  of  inclination  and  c,  the  distance  of  intersection  with  the 
Y  axis  from  the  origin: 

y  =  mx  +  c 

If  a  hne  of  inclination  m  passes  through  the  point  Xi,  2/1  its 
equation  is: 

y  -  yi  =  m{x  -  Xi) 

The  equation  of  a  hne  through  the  points  Xi,  yi,  and  X2,  P2  is: 

y  -  Vi  _x  -  xi 
2/2  -yi     X2-  xi 

If  the  intercepts  on  the  X  and  Y  axes  are  a  and  b  respectively, 
the  equation  is: 

-  +  f  =  1 
a     0 

If  the  length  of  the  perpendicular  from  the  origin  is  p  and  its 
angle  of  inclination  6  the  equation  is: 

X  cos  6  -\-  y  sin  d  =  p 

General  equation  of  the  straight  hne: 
Ax  +  By  -\-C  ^0 

The  equation  of  a  circle  whose  center  is  at  a,  h,  and  whose 

radius  is  c: 

{x  -  aY  +  (y  -  6)2  =  c^ 

If  the  origin  is  at  the  center: 

X2  +  7/2  =  c2 

The  polar  equation  of  a  circle  with  the  origin  on  the  circum- 
ference and  its  center  at  point  c,  a: 

r  =  2c  cos  {6  -  a). 

If  the  origin  is  not  on  the  circumference,  the  radius  a  and  the 
center  at  a  point  I,  a,  the  equation  becomes: 

a2  =  r2  4- 1^  -  2rl  cos  (d  -  a) 
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ANALYTICAL  GEOMETRY  (Continued) 

The  equation  of  a  parabola  with  the  origin  at  the  vertex, 
where  /  is  the  distance  from  the  focus  to  the  vertex: 

If  p  is  the  semi-latus  rectum  ( =  2/)  the  equation  is: 

y-  =  '2vx 

The  polar  equation  where  the  pole  is  at  the  focus  and  p  the 
semi-latus  rectum  is: 


1  —  cos  0 

If  the  pole  is  at  the  vertex  and  p  as  above: 

2p  cos  0 


r 


sin-  0 


The  equation  of  the  ellipse  with  the  origin  at  the  center  and 
semi-axes  a  and  b: 

Polar  equation  where  the  pole  is  at  the  center: 

a262 


r-'  = 


a~  sin2  0  +  62  ^032  e 


The  equation  of  the  hyperbola  with  the  origin  at  the  center, 
semi-axes  a  and  h: 

a2     62 
Polar  equation,  pole  at  center: 

«262 


r- 


a2  sin 2  0  —  62  cos2  d 
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HYPERBOLIC  FUNCTIONS 


Definitions 

An  hyperbolic  function 
represents  a  relation  be- 
tween the  coordinates  of  ?, 
given  portion  on  the  arc 
of  a  rectangular  hyperbola. 

If  O  is  the  center,  A  the 
vertex,  and  P  any  point  of 
the  hyperbola  APB, 

CM  =  X, 

MP  =2/, 

OA  =  a. 

The  function  u  may  be 
defined  by  the  following 
relation, 

2  X  Area  OAP 

^= OA^ 

The  hyperbolic  sine  of  w  =  sinh  u  =  y/a. 
The  hyperbolic  cosine  of  m  =  cosh  u  =  x/a. 


sinh  u  =  kC^^ 


cosh  u  =  ^(e"  -H  e-^)  =  1  +  2~|  +  4I  "^  *  *  * 

,     ,  u*    ,    2u'^       17m"    , 

tanh  u  =  u  —  5-  +  —z -^^-=-  +   •  •   • 

3         lo         315 

.   ,    ,  1     w^    ,    1  •  3    m5        1  •  3  •  5    w^ 

sinh-  u=M-2--3-+2T4T-  2T4T6  '  T 


sinh  lu  =log2u  +^.^,  -^f^.— + 


(u^  <  i^^)- 


+ 


2    2w2 


2-4    4m^ 
1 -So    J_ 
2  •  4  •  6  ■  6^6 

1-3      1 


cosh-i  M  =:  log  2m  -  I  .  2^       2  .  4    4u^ 

1  -3  -5 


2  •  4  •  6     6m6 


tanh  1  I.  =  M  -f  ^  +  ^  +  ^  + 
o  0  7 


tanh  M  = 


sinh  u 
cosh  M 


sech  u  = 


1 

cosh  M 


(m2    <    1). 
(m2    >    1). 

(m2    >    1). 
(m2    <    1). 
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HYPERBOLIC  FUNCTIONS  (Continued) 

coth  u  =  - — -, — ■  •         csch  u  =  -T—, — -  • 
tanh  u  Sinn  u 

Relations  of  tlie  Functions 

sinh  X  —  — sinh  (—x).  sech  x  =  sech  (—x). 

cosh  X  =  cosh  (—x).  csch  x  =  —csch  (— x). 

tanh  a:  =   —tanh  (— x).         coth  x  =  —coth  (— x). 

2  tanh  ^x  tanh  x 


sinh  X  = 
cosh  X  = 


1  -  tanh2  Ix       ^1  _  tanh2  x* 
1  +  tanh2  ix  1 


1  -  tanh2  ix       y'l  _  tanh2  x 
cosh^  X  —  sinh^  x  =  1. 

tanh  X  =  \/l  —  sech^  x.         sech  x  =  \/l  —  tanh^  x. 
coth  X  =  -\/csch2  X  +  1.         csch  x  =  -y/coth^  x  —  1. 

sinh  (^x)  =  \/^(coshx  —  1). 

cosh  (^x)  =  \/|(cosh  X  +  1). 

tanh  (^x)  =  (cosh  x  —  1)  -^  sinh  x  =  sinh  x  -^  (cosh  x  +  1). 

sinh  (2x)  =  2  sinh  x  cosh  x. 

cosh  (2x)  =  cosh^  x  +  sinh^  x  =  2  cosh^  x  —  1  =1+2  sinh^  x. 

tanh  (2x)  =  2  tanh  x  -^  (1  +  tanh^  x). 

sinh  3x  =  3  sinh  x  +  4  sinh^  x. 

cosh  3x  =  4  cosh^  x  —  3  cosh  x. 

tanh  3x  =  (3  tanh  x  +  tanh^  x)  -f-  (1  +3  tanh^  x). 

sinh  (x  ±  y)  =  sinh  x  •  cosh  y  ±  cosh  x  •  sinh  y. 

cosh  (x  ±  ?/)  =  cosh  X  •  cosh  ?/  ±  sinh  x  •  sinh  y. 

tanh  (x  ±  ?/)  =  (tanh  x  +  tanh  y)  -^  (1  ±  tanh  x  •  tanh  y). 

sinh  X  +  sinh  y  =  2  sinh  ^(x  +  ?/)  •  cosh  ^(x  —  y), 

sinh  X  —  sinh  y  =  2  cosh  ^(x  +  ?/)  •  sinh  ^(x  —  y). 

cosh  X  +  cosh  y  =  2  cosh  ^(x  +  y)  ■  cosh  ^(x  —  y). 

cosh  X  —  cosh  y  ^  2  sinh  ^(x  +  ?/)  •  sinh  ^(x  —  2/). 

.  ,         ,         ,  1  +  tanh  ^x 

Sinn  X  +  cosh  x  =  :, r — -. — ,- 

1  —  tanh  ^x 

1         ,    .      1  sinh  (x  +  y) 

tanh  X  ±  tanh  y  =  -. -, 

cosh  X  cosh  y 

.1         ,        .1  ,    sinh  (x  ±  y) 

coth  X  ±  coth  y  =   ±  ^-^ .  ,      • 

sinh  X  sinh  y 

Inverse  Functions 

sinh~i  X  =  log  (x  -j-  -y/x^  +  1)  =    I  — .  = 

J  Va:^  +  1  

cosh~^  -y/x^  +  1 
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HYPERBOLIC  FUNCTIONS  (Continued) 

=  log  (x  +  Va:2  -  1)  =    f-      ^"^ 


Va;2  -  1  

sinh~^  \/x^  —  1. 
tanh-i  a:  =  2  log  (1  +  x)  -  2  log  (1  -  x)  =  J  pir^- 

coth-i  X  =  ^\o^{\  +  x)  -  ^  log  (x  -  1)  =  J  ^  _^^2- 

dx 


sech-i  X  =  log  (-  +  \/-2  -  l)   =   -  r     / 

\x        ^'a;2         /   ~      J  xV^MH: 


csch  1  X  =  log  f  :!    •    -  '  ^     •    -  • 


Relations  to  Circular  Functions 

sinh  X  =  —i  sin  ix.  sinh  ix  =  i  sin  x. 

cosh  X  =  cos  2X.  cosh  ix  =  cos  x, 

tanh  x  =  —i  tan  z'x.         tanh  ix  =  i  tan  x. 

If  X  =  log  tan  (7+9)   =  log  (sec  d  +  tan  d), 

d  =  the  gudermannian  of  x  =  gd  x. 

sinh  X  =  tan  gd  x.         tanh  x  =  sin  gd  x. 
cosh  X  =  sec  gd  x.  tanh  ^  x  =  tan  f  gd  x. 

d  gd  X  , 

— ^ —  =  sech  X. 
ax 

Differentials 

rf  sinh  X  =  cosh  x  •  dx.  d  coth  x  =  — csch^  x  •  dx. 

d  cosh  X  =  sinh  x  •  dx.  d  sech  x  =  —sech  x  •  tanh  x  •  dx. 

d  tanh  x  =  sech^  x  •  dx.         d  csch  x  =  —csch  x  •  coth  x  •  dx. 

d  sinh-^  X  =  — .  d  coth~i  x  =  — 


\'\  -\r  X 


x2  -  1 


d  cosh~i  X  =  — .  d  sech  ^x  =   — 


Va:^  -  1  ^v  1  -  X 

dtanh-^x  = =•  dcsch-^x  =  — 


1  -  x^  xyyx''  +  1 

Integrals  involving  the  hyperbolic  functions  will  be  found  in 
the  table  of  integrals. 
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ELLIPTIC  FUNCTIONS 

u  =  Fik,  <t>)  =    f'^—=M==^  ik'  <  1), 

Jo  Vl  -  A;2  sin2  </> 

=  elliptic  integral  of  the  first  kind. 

J*x  dx  ,  . 

—  — >       where  x  =  sm  6. 

<t)  is  called  the  amplitude  of  u  or  am  u. 
k  is  called  the  modulus. 


k'  =  \/l--P  =  the  complementary  modulus. 

X 

sm  (i  =  sn  w  =  a:.         tan  <^  =  tn  m  =  — , 

cos  <^  =  en  w  =  Vl  —  2:^  A0  =  dn  w  =  \/l  —  /c^x^ 

am  0  =  0.  sn  0  =  0. 

en  0  =  1.  dn  0  =  1. 

am(— m)  =  —  am  M,  sn(— m)  =  — sn  m. 

cn(— M)=cnw.  dn(— u)=dnu. 
tn  (— m)  =   — tn  u. 
sn^  u  +  cn^  w  =  1. 
dn^  u  -\-  k^  sn^  u  =  1. 
dn2  u  -  k^cn^u  =  1  -  k^  =  fc'^ 


E((t),  k)  =    I     a/I  -  k^  sin2  ^  ^^ 


=X^ 


dj;  where  x  =  sin  0, 


'0     V  i  -  a:^ 
=  the  elliptic  integral  of  the  second  kind. 

Complete  Elliptic  Integrals 

•t/2  dd) 


K 


-f: 


-\/l  —  k^  sin  2  (^ 
E  =    p    Vr^^~fc2"sin2^  d</>. 

See  tables  of  values,  page  189-191. 
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"  triangle,  area  of,  formula 296 

"  triangles,  relations  in 302 

Spheroid,  surface  and  volume,  formulae 296,  297 

Square  roots,  table  of 158-177 

Squares  and  cubes,  table  of 158-177 

"        of  numbers,  sum  of 278 

Statistics,  definitions  and  formulae  for 285-290 

StirUng's  approximation  formula  for  factorials 278;  282 

Straight  line,  equations  of 303 

Sum  and  product  notations 282 

Sums  of  angles,  trigonometric  functions  of 299 

"       "  numbers,  formulae 278 

Surface  and  volume  of  regular  polyhedra,  formulae 295 

"        of  regular  solids,  formulae 295—297 


Taylor's  series 280 

Trapezoid,  area  of 291 

Triangle,  area  of 291 

"         radius  of  circle  inscribed  in,  formula 292 

"         right-angled,  trigonometric  functions  in 298 

Trigonometric  formulae 298-302 

functions  for  angles  in  radians,  logarithms  of 119,  120 

"       natural 117,118 

"           "  decimal  fractions  of     a     degree,     loga- 
rithms of 113-116 

"  "         "  "  of  a  degree,  natural.  .  109-112 

"  "   degrees  and  minutes,  natural 85-108 

"            "         "        minutes     and     seconds,     loga- 
rithms of 38-84 

"         in  a  right-angled  triangle 298 

series 281 

U 

Use  of  mathematical  tables 1—10 


Valuation  columns 252 

Value  of  the  functions  of  various  angles 299 

Volumes  of  regular  solids,  formulae 295-297 

"         prismoidal  formula  for 297 
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